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Table |11-2 Hazardous Waste Management Facility Component Summary Sheet

Yerbal Description of Waste

Process (see last column in Table lif{=1}

TDWR Sequence Number of Waste (if assigned)

Indicate the facility components used for'sforage/prdcessing/disposal of the above-

specified waste by entering the number of such facility components by which this waste

is managed.

-

Lagoon/Pond (unl

.

ined)

Lagoon/Pond {!ined)

Basin (earthen, above-~grade |ined)

Basin (earthen, above-grade un!ined)

Basin (earthen, below-grade |ined}

Basin .(earthen, below-grade unlined).

I
Basin (concrete,

Basin (concrete,
Basin (concrete,
Basin {(concrete,
Basin (other)
Pit (lined)

Pit tunifined)
Incinerator

Open Controlled

above-grade |ined)

above-grade unlined)

below-grade |ined)

-

below-grade unlined)

Incineration Area

Boiler (energy-producing)

Landfill (sanitary)

Landfill {surface, open).

Landfill {other)

-,

MASTF OIS AND GREASES
QVERFTI1 SPILIAGE

8’

Landfarm

Landspreading Area

Spray irrigation Area

Flood Irrigation Area

Septic Tank/Drain Field

Injection Well

Tank (surface storage)

Tank (sub-surface storagel

Tank (surface processing)

Tank {sub-surface processing)

Tank (other)
Drum Storage
Der Storage
Drum Storage
Bulk Storage
Bulk Storage

Bulk Storage

Area

Area

Area

Area

Area

Area

Other (specify

(open)
(enclosed)
(other)
(open)
(enclosed)

{other)




Table I1i-2 Hazardous Waste Management Facility Component Summary Sheet

Verbal Description of-Waste 3 SALT BATH SLUDGE
Process (see last column in Table til=1) " CLEAN STRIP TANK
TDWR Sequence Number of Waste (if assigned) 12

Indicate the facility components used;forAsforage/pfocessing/disposal of the above-
specified waste by entering the number of such facility components by which this waste

is managed. .

Lagoon/Pond (unlined) L ___ Landfarm
____ Lagoon/Pond (lined) J ___ Landspreading Area
____Basin (earthen, above-grade |ined) ___ Spray lIrrigation Area
Basin (earthen, above-g?ade unlinedi : Flood Irrigation Area

Basin (earthen, belowégrade lined) - Septic Tank/Drain Field

L Basin (earthen, below-grade unlined)f o Injection Well

__ Basin (concrete, above-grade lined) __ Tank (surface storage)

___ Basin (concrere; aoné-grade uniined) © ___ Tank (sub-surface storage)

. Basin (concrete, below-grade |ined) . . Tank ({(surface processing)

___ Basin (concrete, beIow:grade unlinéd) ] ____ Tank (sub-surface processing) .

____Basin (other) . o ____ Tank (other)

___Pit tlined) _1_Drum Storage Area (open)

____Pit ({uniined) . _ . ____ Drum Storage Area {enclosed)

___ Incinerator ' ___ Drum Storage Area (other)

___Open Controlled Incineration Area ___Bulk Storage Area (open)

___ Boiter (energyfproducing) ___ Bulk Storage Area (enciosed)

___fLandfill (sanitary) | : ____ Bulk Storage Area (other)
Landfill (surface, open) . Other (specify

..

Landfill (other) _ )




Table 111-2 Hazardous-Waste Management Facility Component Summary Sheet

Verbal Description of-Waste : WASTE THINNER

Process (see last column in Table I11-1)  CLEAN PAINT LINES

TDWR Sequence Number of Waste (if assigned) NONE

Indicate the facility components used for storage/processing/disposal of the above-
specified waste by entering.-the number of such facility components by which this waste

is managed. .

Lagoon/Pond (unlined} : ’ Landfarm
~Lagoon/Pond (lined) Landspreading Area
Basin (earthen, above-grade~tined)b" .. Spray lIrrigation Area

Basin (earthen, above-grade uniined) Flood lrrigation Area

__ Basin (earthen, below-grade |ined) - ___ Septic Tank/Draiﬁ'Field

__; BasinA(earrhén, be[oQQQradg unlined)é : f __ Injection Well

___ Basin kconéretei apovéfgfade lined) ___ Tank (surface storage)

____ Basin (concrete, abo?e—grade‘unljnéd) - * ___ Tank (sub-surface storage)

____Basin (concrete, below-grade linedi; . ____ Tank (surface processing)

____Basin (concrete, beiow:grade unlfned)‘. ___ Tank (sub-surface processing) ‘

___Basin (other) C _ ____ Tank (other)

___Pit tlined) . 1 Drum Storage Area (open)

___ Pit (unlined) . ; " . ___ Drum Storage Area (enciosed)

___ Incinerator ' ' A N ____ Drum Storage Area (other)

___ Open Controlled Incineration Area- ___ Buik Storage Area (open)

___ Boiler (energy-produéing) i ___ Bulk Storage Area (enclosed)

___:Landfjll (génitary) : ___ Bulk Storage Area (other)
Landfill (surface, open;' f f - Other (specify

Landfill (other) ' )



-“L .. _. 5 .‘ P % X ‘>
1 :‘? AL Ak ‘X, 3
e
Irdidsed iy

et







QAT ¥, -

ST g S T
L S oy
U 2 g \
L3 i
sontoid A Yas AR e
Voo 5
- s

(2 et ik )
4

0
1)

SEEN
; R

A N
%

TN

FE

G
T

) >
e

aray

¢ k27 2% BN TP 3 DR o Famy T
; Sl BT e 411 Vhi
A, )

g L G e
na-ng‘;NeREASE«?fR
%gv "‘;'.{ ;TR )iz
F/BASIN'

ORI L SRRy
TEESUARS INCOVEREDISARR TELY: R FEETEIN “AREA S

AN gL

LA

s LA




PR gmen s D
s processing
processing;

Fe
2,

(R DU B

et TN s 537
vorl stép-by-step word
¢ting’'the handlifg; caltection,’

.of:-fthe 'ha"zaﬁdqqsi'wégf"és':

3005
;







=
tr
RUL LT

QuUNCAN FIARY RD

- P
Py . -
LG e s X Styad 3 g-
.# " - .
- ] CAAWELL DN :l! I+ Q
e ?1 1 a’éi {2%53 l
X T [ 3 ¥ i
. N o L 3

S Fuag <
£ 4 g OvBﬂTu g ¥
2 =
i

i Amv ANENT

A,
(3]

f

P
e

/3
.

o, 2 |
e 09R00K $T M‘T“) ; i
el .

MARREY PLACE OA.
e Sty

SEVEQT §
ANY §!

CaEhT § wl rwy

z
L~ 41

ir

M u '"'flo.

=
2

Gy

“Thuman
~—5?

Ve (s \ :
Taanspear = -
is — .?

5 ' ‘ g 5

-4
“CoMMERGIAG =

. 4

fakGEuRM
WAwoting 37

.

TAMET ST

a
-
Py

:.la
Ay

-
Y

SELVEOL ca
" e st

- .; f -
£
H
[ 1¥17Y

L
uve

JensLEy .

L[ B b\ -
184 §T . \ R “_ 1
o -
PFAR % ‘s i

CIREESTAL OB, %

aswen 2
B

<ELlP TEY &

!

[

—

“‘AWO?YNWESTPM

e |-
o T

A

igumay ir renn
g3 TR

‘ f =l / b s

D N7 —ewd i

C w:n‘mtr.“

o
»,

R N



! -
N | B : , J
4 o 5
\ =1 143
|
uf.. N s e 1 ) __ 3
ovavnrs w20 | EAMNd £62MHIHOB-LYIY
P PO
q S ~
o amud fm 3 1y 3y d-_h U W
— i — = USRS SR WY JN—
e, PPN ST TN PR
. ﬁ“ o \_ . BT i S
(13 11} #\ r-———
“ LA s 5
d d 3 Rl B mu.. /= s
b 3 7 " mm ; vmewi].. 5 g w.-. l.\x
v .V‘ L) 4 e m G
: . s ~iny y |
PR I— - ! mn Ik
nm X8 m
LI [t m w B
. I w J - , ' 8
ﬁ D et Ry &\ e, o - - ” owr L. f..] v e
13105,

f..nl
| 13 R190L. a

{ .
|

]

%

;

i

Ji

1fwiem]

"N aH NOS1Y

o

3
n
—

1

!

]
coe

!
MOTO
PLAN

> _ix O
S~wosiant m_ — 2
, § 28 3
i H By -
, w e ALUL 1]
LN 3 s priegiy e
’ / o 8.__--.,!._-.. .
. LLY ] _. iy ; &#a/t ﬁ
A | y
g

Y,
(]
%,
v | oty ity
wo vuuyem |
WY
i Ay Lvorve /
)
El = L
¥ s
) " N
m T m ..u L BT _—
g H I . — = 1.
; : : SHLELEE
1 sefim w ¥ ool 5 X WY ; M m -
S oL Bt - 4G4 —WA m HIE 3
B .Il.lnl.(x!-mTC :IW:& e fe—. i—' PR (DU £ SN - u&.. g ]
T teapanss ’ § 150 .
neRnw_ -
1 _v - -,
& AR m o o
B2 VoA I . a7



ATTACHMENT "B"

1. Six Flags Mall Shopping Center
411 Six Flags Mall
Arlington, Texas 76010
817/640-1641

2. American Can Co.
2801 East Abram
Arlington, Texas 76010
817/649-3381

3. K-Mart Discount Store #4132
2540 East Abram
Arlington, Texas 76010
817/277-1376

4. Hollandale House Apartments
221 Hollandale Circle
Arlington, Texas 76010
817/265-7111

5. Tanglewood Apartments
2015 East Abram
Arlington, Texas 76010
817/274-2011

6. Texas & Pacific Railroad
T & P Building
Fort Worth, Texas 76101
817/332-3201

7. Fas Gas #2
2530 East Abram
Arlington, Texas 76010
817/275-9280

8. Seven Eleven #94
2120 East Abram
Arlington, Texas 76010
817/274-2381

9. Comet One Hour Dry Cleaning & Laundry
2500-C East ABram
Arlington, Texas 76010
817/277-2491

10. Intercity Draperies
2504 East Abram
Arlington, Texas 76010
817/265-101



ATTACHMENT "B" (cont'd)

11. Kountry Pit Bar - B - Que
2200 East Abram
817/274-3211
Arlington, Texas 76010

12. Ace of Clubs
2204 East Abram
Arlington, Texas 76010

"13. Myers & Associates

"~ Republic National Bank Building
Dallas, Texas 75201
214/744-4731



ATTACHMENT F

OUPLEX GRIT SEPARATORS

SRIT SEPARATOR CONVEYOR DUMP INTO GONDOLAS




ATTACHAMENT

)VERALL VIEW OF DUPLEX GRIT SEPARATORS

GONDOLAS AND LARGE SLUDRE CONTAINER



ATTAcHMENT F

e i
ol
S}:\ ! i
‘l/ e }
vl "#: {
i Ry !
She

SLUDGE GONDOLAS

OVERALL VIEW OF SLUDGE GOMDOLAS AND HAMNDLING AREA



ATTAcument F’

3ELOW GRADE COMCRETE BASIN (UHLINED)

JRUM STORAGE AREA



ATTACHMENT "G"

PAINT SLUDGE 150110

Originates in spray booth as overspray which is removed from the air
stream by water scrubbers and flows through the trade waste sewer
system to grit separators. The grit separator removes the paint sludge
by means of drag conveyors and skimmers and deposits it into portable
sludge gondolas which, when full, are emptied into larger containers.

When large container is full it is transported by truck to an off-site

disposal area. The large container is emptied and then returned to our
facility. :

WASTE OILS AND GREASES 210450

Originates in numerous pits and trenches throughout our facility as
spillages and overflow from automotive fluid filling operations. Waste
fluids are pumped into a large portable tank and then transferred to
drums which are accumulated in a drum storage area until there is
sufficient quantity to fill a tank truck. The wastes are pumped out
of the drums into a tank truck which transports them to an off-site
disposal area. '

SALT BATH SLUDGE 170320

Originates when a molten salt bath paint stripping tank is period-

ically cleaned. The sludge is emptied into barrels which are accum-
ulated in the drum storage area and then hauled off by truck to an

off-site disposal area.

WASTE THINNER 104000

Originates when paint lines are periodically flushed out with paint
thinner and is emptied into drums which are accumulated in the drum
storage area. Drums are pumped into a tank truck and then hauled to
an off-site disposal area.

NOTE:

The off-site disposal area referred to above is a licensed and
approved disposal site.
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*Allen Group ... 11 Dugquesne Light ...... e 179 story into focus on page 142.
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_ J.P. Industries, Inc. ... ... 119 E;ﬁg"&‘;’,‘,‘;‘ﬁ‘;hﬂﬁ;’” ----------- 1% | 161
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.................... 130 orp. ...............oo.n 1 : . i
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g:c)teljline gorp. .................. i:g N *gindleg'[Westem ................. gi? sales are in high gear. Profitsareona
innigan Corp. .................. jometInc. ......................
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10.9%. Estimated plant age: 10 years. Has 766.000 employ-
ees. 2 mill. stockhoiders. Insiders own 1%-of stock. Chmn.: R,
B. Smith. Pres.. R.C. Stempel. Inc.. DE. Address: 3044 West
Grand Boulevard, Detroit, Mi 48202. Telephone: 313-556-5000

shs. (Adj. for 2-for-1 split payable 3/31:89) 104% : 7.3%  NMF . NMF . 12% . 139%  126% ' 8.2%
cun(m)ﬁlﬁu © 1988 1987 12/31.88 49% ° 53% ° NMF - NMF 78% 4% % . 0% ,
Cash Assets 40188 4706.4 10181.4 | BUSINESS: General Motors is the world's largest auto manu-
Receivables 11304.3 221941 92017.5 | facturer. 1988 output was 48% of U.S. total. Automotive pro-
Inventory(LIFO) 72351 7939.7 7984.3ducts account for 87% of sales. Makes Chevrolet and GMC
Other 42102 49313 2035.4 ] trucks. GM diesei locomotives, and engines. Operates plants in
Current Assets 26768.4 39771.5 112218.6| 17 foreign countries, principally in Western Europe. which make
Accis Payable  6368.0 70878  7896.9 Vauxhall cars and Opel and Holden cars and trucks. Acquired
Debt Due 27301 28787 565161 |GM stock has split 2-for-1. The new
Other 137500 155617 52251 fshares will be distributed on March 31st to
Current Lish__22848 1 255282 69638.1) holders of record on February 17th. GM’s
:'"c':‘.’::. ‘}:.‘;Ej" ro’;:' '5";'; Eg‘,";‘f”" directors also authorized a 20% (50¢-a-
Sales 70%  10.0% wmr |share) hike in the annual dividend on a
Ec;;n —_— ?_g,;' 2% %‘;’ 1 ;ng post-split Relalsis, befinnifr}g with thi March
arnings 5% 0% { payment. per-share figures on this page
Book vaive___ 7.0% 150 170% Eave been adjusted for theg split. pag
o T SOERY SIS G ) DRl | e share. n 1989 - Doebite. the
ar. 31 June . 30 Dec. 31| Year . ‘e
1985 | 24183 25057 22491 24641 | 9637z| consensus view that the U.S. auto market
1986 | 26820 27625 20841 25508 [102g14| Will shrink slightly this year, GM boosted
1997 | 2609 26699 22606 26381 ATO17eeNMarch-quarter production by 15% above
1968 | 26443 29895 25041 28850 { |110229( phat of 1988. Retail sales, however, remain
1989 | 30000 31000 25000 29000 \M.150001 slugFish. Thus far in '89, GM is showing
Cal- EARNINGS PER SHARE =~ Wyl |the largest sales decline of the Big Three:
endar Mar. 31 June 30 Sept. 30 Dec. 31) Year | Through February, the company’s sales
1885 | 166 173 7 1R | 814 |were down over 16% year-to-year. Al-
Ig };? }ﬁ 1»:2 1‘1‘3 g-(‘); though some plants have been idled in or-
1988 | 121 226 123 215 | 682 der to trim output of slower-selling models,
1989 | 200 175 75 1s0 | 600 dealer inventories have risen to about an
Cal- | QUARTERLY DIVIDENDS PAID Wyl | So-day  Supply (60-65 days is normal).
endar [Mar. 31 June 30 Sept, 30 Dec. 31 myear | Since GM still seems destined to increase
25 625 65 65 250 production by 5% in the first half of this
18 | 625 625 625 625 | 250 year, we have concluded that the company
1897 | 625 625 625 625 | 250 | has elected to accept narrower margins—at
1988 | 625 625 625 625 | 250 |least temporarily—in order to increase its
1989 | 75 dominance in the North American market.

... and reduced earnings are the most
likely outcome. In 1988, GM propped up
sales by giving back about $4.2 billion to
customers through various forms of buf'er
incentives (roughly $710 per vehicle sold)
At least that much will be required this
year, given GM’s aggressive production
scheduﬂs and Value Line’s forecast of a
gradual slowing of economic growth in the
second half. In fact, an expanded program
of low-cost financing and cash rebates was
announced in early March. We therefore
expect GM’s North American auto opera-
tions to be only marginally profitable this
year. Earnings at GMAC, the company’s
captive finance unit, may be off again in
'89, due to the volatile interest rate envi-
ronment we expect in the remainder of the
year. In all, a decline in share net of about
12% appears likely in '89. Still . . .

These top-quality shares are an attrac-
tive selection for the next six to twelve
months, although earnings comparisons
will probably turn negative later this year.
For the pull to 1991-93, GM stock offers
above-average total return (dividend plus
capital gain) potential.

(A) Based on average shares outstanding.
Next eamings report due late May. (B)
Next dividend meeting about May 5. Goes
ex'about May 12. Approx. dividend pay-

ment dates: 10th of March, June. Sept.
Dec. m Dividend reinvestment plan avaii-
able. Plus stock: In '84. .05 Class "E” shs.

from 1988. (E) Exciudes

(C) In millions, adjusted for stock splits &
dividends. (D) inciudes finance subsidiary

Mark Leach March 24, 1989
Company’s Financial Strength A+
Stock’s Price Stability 90
GMAC. Price Growth Persistence 25
Earnings Predictability 45

Factual material is obtained from sources believed to be reliable, but the publisher is not responsible for any errors or omissions contained herein.
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FAMILY TYPE BY PRESENCE OF OWN CHILDREN

Fomilies
thmdnldmunderl YEOTS _.oo e aeccanaa

1980—Con.

{For meaning of symbols, see introduction. For definitions of terms, see appendixes A and B}

Gerland city (pt.), Dallas County—Con.

Grond Prairie city (pt.), Doflas County

Tract Troct Tract Tract Tract Troct Tract Troct Troct Tract Tract Troct Tract
0190.13  0190.14  0190.15 | 0153.01» 0154 0155 0156 0157 ‘0158 0159 0160 0161 0162
4 040 4 698 7 262 2 586 8 630 2718 4 1% 3 Qs 2 486 17713 4 061 3 00¢ 613
466 408 68 189 608 259 455 324 213 301 569 224 424
385 501 6489 189 597 209 365 306 21 28 527 302 532
285 491 ™m 146 662 197 139 N 193 195 457 39 616
414 480 807 160 819 255 325 307 214 217 481 335 617
650 322 743 277 736 374 479 309 254 2/} 636 257 483
844 924 1309 462 1 359 514 733 504 4560 4us 1024 416 945
399 740 1 194 268 1 203 226 n 313 328 223 598 345 946
239 466 722 335 1 on p23} 362 240 268 183 532 k*7) %9
150 256 k73] 317 979 216 409 233 188 282 587 243 541
105 68 164 176 n 188 280 134 10 207 405 153 165
123 42 54 &7 219 132 86 54 36 9s 245 66 mn
174 149 229 70 244 106 173 120 85 107 o 9 183
2 874 3193 5170 2021 6 606 2 080 2 966 2034 1 803 1 915 4414 2 084 4 448
2719 2 993 4 828 1 964 6 288 1 988 2837 1915 18 1 839 4219 1 952 4167
2 381 2 762 4 351 1 851 5 794 1 798 2 1729 1 595 1 681 3 I 768 3 842
197 357 381 1010 438 535 redl 219 442 932 33 447
70 163 97 322 825 K12 453 243 180 »3 813 m 39
23.6 27.0 259 3.2 318 2.5 26.3 243 279 26.0 2.0 265 2.
2174 2 419 359 133 4410 140 2 14) 1 500 1153 1 45) 3 Nt 1597 3 0M
238 192 270 90 296 139 239 174 124 148 s 12 9
196 251 323 101 297 107 170 154 89 153 289 141 266
147 226 352 72 33 83 167 145 85 109 226 156 310
235 226 m 87 440 144 18} 141 106 13 233 m 0
177 136 359 168 258 148 121 136 320 142 228
421 508 697 219 676 258 358 238 201 236 508 233 484
392 $87 140 604 12 173 153 125 103 303 182 491
128 236 349 178 544 113 190 123 130 102 2 199 397
99 138 174 \77 497 18 219 121 94 167 33 3 258
40 89 90 204 106 144 b 52 125 37 9 88
102 33 35 44 162 83 62 7 2% 62 176 k] H
91 87 107 36 114 56 68 H 14 £ 104
1 570 1699 2 580 1 056 3 1 078 1533 } 000 832 1 024 2 340 1147 2 245
1 484 1597 2 413 1 028 32 1 027 1 463 940 794 981 2 252 1 082 2107
1 300 1 496 2 202 956 2 985 923 1 368 857 3 905 2109 988 ) 948
223 16 196 213 582 261 305 160 ns 269 574 183 226
100 170 177 491 235 262 133 95 237 499 159 182
239 283 26.8 319 322 7. 26.5 245 26.7 269 25 2.0 »n7
4 060 4 698 7 262 2 588 8 630 2m 4 1% 3 038 2 7 6 061 3 004 613
3 948 4 698 7 282 2 586 8 489 2n2 4182 3 035 2 41 2m S 941 3 000 6 131
1 62) 1 475 2 367 1095 3 040 1 068 1 413 19 732 1010 2.133 1021 1 954
1044 1300 1 959 747 2433 760 1118 761 723 1 444 m 1728
577 175 408 348 607 308 295 158 123 287 489 244 226
482 143 98 316 507 261 246 130 105 266 42 208 184
668 1034 1 455 623 2151 610 945 615 528 561 1 339 510 1 559
1452 2105 2 991 814 3087 952 1679 1 409 921 1 046 2314 1 2 531
207 84 249 54 n 82 125 92 60 9 155 72 87
112 - - - 122 - - - 28 - 120 4 ~
- - - - 19 9 28 - ) - - - -
2.44 319 3.07 2.36 2.79 2.54 295 130 3.06 2.69 2.9 294 314
303 3.4) 337 292 3.15 .06 335 3.66 3.38 in kW] 3.45 iy

110 218 bk 596 320 us 188 1 302 450 219
123 10 218 243 48) 278 342 188 137 302 545 29 238
96 56 121 168 314 192 225 122 85 27 382 144 139
68 23 35 ] 124 95 84 40 3) e 182 56 L33
66 2 34 72 121 9N 83 38 k1l 14 177 53 ]
16 21 53 57 109 86 80 48 31 62 n3 4) 61
7 3 44 18 52 19 32 16 21 2 4 2 7
4 2 - - 4 ! 5 4 - 3 H |
105 - - - 100 - - - - - 105 - -
- - - - 15 42 4 - - - - - -~

)

1 044 1 300 1959 14 24393 760 118 761 09 1 644 m 1728
695 888 1225 320 1201 413 625 450 330 385 881 441 986
1167 1 596 2 25% 564 2 141 i s 'V 226 970 658 m | 678 99 180
668 1084 1 658 & 2151 410 s (1L s 361 159 510 1559
398 689 1 024 258 1 042 308 527 348 205 21 697 250 876
675 1 266 1921 463 1 904 552 1 046 819 575 592 1 346 521 1 831
M9 4 242 7 m 126 128 106 58 124 26 242 14
265 178 178 46 13! 93 72 64 13 83 158 177 93
44 298 289 76 203 157 132 120 59 164 285 156
1M 1548 2 666 989 3 104 v 466 1 067 ol 903 2\ m 2270
353 397 727 205 753 253 312 an 198 194 479 300 531
708 1063 1697 633 2223 629 987 679 684 &1 1393 534 1 590
54 14 34 19 st 2 25 20 24 14 4) k14 2
2 7 22 22 56 35 28 18 15 5 52 20 16
193 67 186 10 194 86 14 73 B 61 152 80 "3
1593 175 2 648 1073 3 485 1102 1563 Vo0 1044 m 1188 229

263 322 465 146 614 175 217 162 131 129 316 290
708 1 055 1 692 637 22 630 653 553 585 139 532 1 587
85 40 59 2 57 32 42 2 19 4\ -T2 74 2
197 93 119 127 340 148 168 96 64 155 385 114 126
340 240 313 141 264 7 148 87 88 134 247 178 166

P—38 DALLAS-FORT WORTH, TEX., SMSA
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Table P-1.
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General Choracteristics of Persons:

1980—Con.

[For meaning of symbols, see introduction. For definifions of ferms, see appendixes A ond 6}

Totals for spit fracts in Doflas County— Con.
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Nonvelatives
inmote of institution
Other, in group quorters

FAMILY TYPE BY PRESENCE OF OWN CHILDREN

Fomlles
With own children under 18 yeors o...ooo.. vomemmnmacas
own children under 18 YOOrS e ecaaannn

Number of

P—52 DALLAS-FORT WORTH, TEX., SMSA

Troct Troct Troct Troct Troct Troct Troct Troct Troct Tract Tract Troct Trogt
0159 0143 0164 016502 016505 016507 016601 014603 0147.01 0167.02 0168 0169.03 0169.04
3165 M VM 4TSI 3485 985 34Tt 60 7 sus U8 113 m
301 Q22 355 235 586 95 on 618 787 458 M1 2
28 W 23 52 270 923 385 602 75 m 503 n ©
195 a9 2102 Al 1 095 288 619 1003 738 530 255 38
247 364 1515 a7 351 1153 268 1 098 ™ 837 m 34
559 42 1585 346 m 525 97 45 418 5 501 285 n
88 81 527 857 1 350 m 116 91 1472 102 516 "
403 M6 272 752 & 188 %7 1o 948 952 95 “
210 5 13 495 1 09 284 249 455 912 m 302 E?)
2 125 758 318 32 508 L 468 305 &n %7 274 )
207 7 4 17 n 26 142 120 » 553 160 2%
9% 3 129 95 8 106 57 156 rs 207 a8 103 2
107 178 8 148 9 247 149 192 253 306 182 47 5
2858 2462 13275 3446 2576 6714 237 4821 449 6003 5558 2 15] 278
2780 2304 12619 3243 2450 6171 2265 455 4031 5680 5272 208 2%6
2552 2113 11818 2972 2214 5674 2007 4249 3433 5215 499 884 79
“2 18 ™ " 386 563 7 459 287 07 1385 381 4
393 1% &9 347 377 w 260 569 n ne 1187 m s7
.t nr 2.0 29 29 27 2.6 305 204 s 342 259 ne
147 1910 1021 245 170 4850 17 3MS 3482 430 37MW 1M
145 195 104 170 10 29 7 79 301 93 m 190 10
153 23 1218 27 137 474 185 b 80 95 257 152 77
109 n %2 183 166 530 159 8 346 244 130 2
13 195 747 239 144 539 123 m 54 382 2 152 19
149 175 884 188 133 21 154 7] el 254 152 16
02 @ 273 ar I 74 84 18 9 754 s 249 2
105 23 129 ] 29 961 183 545 516 485 7 148 2
102 2 87 244 184 538 139 s a5 a7 147 15
167 59 405 155 145 218 » 22 143 35 420 13 B
125 ¥ 200 » 95 k] 83 1712 0 20 313 8l 18
a 1 103 1 I 15 3 ] 35 i 78 52 N
50 n ar 5 38 122 5% 95 m 18) 8 n H]
1045 1226 681 1791 1288 3453 1188 2411 2 3106 295 1089 149
102 1140 656 1688 1202 319 1132 2343 2151 2945 2825 103 129
924 1046 6137 1554 1149 290 108 2196 1857 2710 2674 948 129
269 82 a3 28 27 320 160 355 148 52 808 189 ©
7 74 409 218 187 25 140 307 121 83 n2 168 %
27 ns 2.1 s 309 30.3 2.5 308 23 %2 3.2 2.7 N3
3684 3Mm M1 475 3488 9534 4TI 4640 7OM 8485 TWUS 31 m
2728 3892 2241 4683 3396 955 3462 6561 7084 B39 696 3173 m
1013 1082 6303 153 1169 2894 1065 2161 1635 2608 252 1000 122
725 w557 137 % 2640 9% 19 1519 222 2084 8y 9
788 10t 766 196 188 253 129 215 e 348 w2 n 27
267 n & 151 166 19 106 09 108 301 04 148 ]
56} 85 488 1178 681 2346 827 1785 1068 195 ) 8yw m &
1050 1873 B4AT4 1893 1298 4200 147 258 4300 3887 258 1393 184
104 7n 3 ] @ fin N o7 0 143 105 It 9
" - - ) - - 9 ) - 12 178 - -
3 - - i) % - - - - N 1 - -
2.6 1.0 3.21 3.07 291, 330 3.2% 3.04 433 3.2 wn .7 313
n E% ] 345 33 in 8 14 323 453 148 309 354 384
01 108 w m ) m ) i ] 08 w 23 o
302 108 483 216 28] L7 197 290 168 520 818 263 &
217 62 303 131 176 72 ng 2 9, n 547 178 2
14 20 142 ® % 58 Py 2 127 22 " N
14 19 137 “ 7 5 Q o 2 123 206 o 15
& 3 9 & 6 80 4 101 » 101 197 6 5
2 13 2 3 3 7 32 % @ n s n 1]
3 2 9 3 ) 3 2 H - 3 8 2 -
- - - 5 - - 2 n - n 163 - -
728 W I 1w w280 N 1M 1519 132 208 ) ]
388 M 1T 787 2 ) a4 559 1129 1070 129 1010 Qb "
M 140 71 147 958 3256 1101 1983 250 2524 1783 976 %
61 % 41 11 o 2 W 1S 1S 19 18w n o
m 93 3304 684 46! 1 521 &3 1030 %1 1127 847 7 34
W 1300 4§35 2% 2 269 968 1832 M8 2251 155 843 &%
1773 m m " m 128 0 200 “ n
[} 70 373 88 0 183 55 85 m 129 18 © 7
184 1“ ] 150 o 306 m 27 220 173 N4 ¥
1S 113 663 1S 130 3WS 1IN 2411 2126 399 1658 1 0% 18
384 m 2. 383 33 857 238 451 907 97 558 213 3
1 255 93 499 1206 02 29 847 1817 1118 2045 1895 744 &
Q 27 n u [ n 30 n n il 2 3 8
2% 13 0 19 20 23 17 ) 3 54 [} 35 10
120 'Y n? 8 54 01 3 8 86 134 125 85 10
1068 10 T 1 17 3557 1208 23539 1498 3188 3016 1) 153
128 215 974 34 199 97 150, 383 815 555 42 175
598 ™2 4990 1208 902 238 8% ' 1818 1120 203 18&® 74} 7
Q 2 133 n 7 49 30 39 132 ] 32 3%
15§ 5 32 154 12§ 189 » 178 158 27 45t 102 30
135 84 E 141 74 2% n” 131 273 208 m 70 10
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- Table P-1. General Characteristics of Persons: 1980—Con.

L [For meaning of symbols. see Introduction. For definitions of ferms, ses appendixes A ond 8)

i
}ﬁ Arfington city, Terrant County— Con.
: Census Tracls
Tract Troct Troct Troct Troct Tract Troct Tract Troct - Troct Troct Troct Troct
: N1507 111508 111509 11510 130 3. 121600 121604 121605 121808 121607 121700 1217.02
AGE
Total persous 5127 8 990 9129 10587 - 1680 6 08) 5 208 3248 219 10520 s 35 2 9%0
Under 5 years 562 747 945 1 089 - 939 352 361 168 13 109 480 185
510 9 years 572 885 | 040 1143 - 1103 448 390 183 265 1183 180 124
10 10 14 yeors 486 905 812 V053 - + 309 646 378 M2 37 1026 260 110
15 to 19 yeors 361 754 691 - 1 3717 759 413 302 217 699 435 92
20 to 24 years 284 709 803 912 - 2 455 572 525 284 75 518 a7 685
25 fo 34 years 1473 ! 933 2 684 2 849 - 403! as7? 1027 478 3002 1 092 96
35 fo 44 yeors 770 1477 1190 ) 539 - 2755 1116 iz 518 1 75§ 449 26
45 fo 54 yeors 3 816 523 647 - V513 773 412 486 237 683 394 77
5 10 64 years 178 4n 275 334 - 809 392 302 387 a3 387 30 169
65 to 74 years 44 198 n 16 - 2% nz 222 . 23 126 us 65
75 yeors and over 2 89 34 43 - 100 49 456 179 13 52 300 101
3 and 4 yeors 219 287 386 433 - 2 143 120 [ 45\ 63 53
16 yeors and over k] 6 314 6170 7 094 - 130 4 501 4 003 2 629 | 415 7043 4145 2483
18 years ond over 3257 5 981 5 866 6753 - 125835 192 3835 2 495 1 315 618 Im 2 39
21 yeors and over 3100 5 570 5 490 6 298 - 11587 3Ng 3563 2332 V27 6 445 3 647 2130
60 yeors and over 146 270 - 312 94 512 o4 828 23
62 yeors ond oves 107 84 20 227 - 556 246 152 440 %0 255 763 23
Medion 27.5 278 260 26.0 - 27.8 2.9 30.1 U9 303 8.2 26.9 257
Fomale. 2 567 4358 4 543 5183 - 8 246 3 001 2 749 1 680 1127 S 144 2023 1466
Undes S yeers 365 476 534 - 443 155 156 7 80 Pl 233 88
5109 yeors - 453 517 518 - 589 213 178 90 132 169 b
18 to 14 years 259 451 399 51 - 643 29 195 108 158 476 136 &
15 10 19 yeors 169 376 k74 m - 757 m 207 143 107 326 m 156
20 to 24 years 151 367 429 487 - 1237 73 262 131 n 434 330
25 to 34 years 768 1 052 1 400 | 454 - 1 981 455 541 238 18) 1 538 269
35 o 44 years 352 698 543 733 - 1287 592 328 FiH) 2 ™ 225 142
45 o 54 yeors 161 n 245 288 - 709 n 241 241 nt 301 208 nz
55 o 64 years 89 35 146 168 - 383 169 146 190 0 193 24 114
65 to 74 yeers 27 0 58 62 - 170 n 138 114 13 &5 202 4
75 yeors ond over 21 21 2 - 67 k1 357 120 9 u 24 1]
3 and 4 years 108 135 174 209 - 173 86 22 205 »n 24
14 years ond over 1 686 320 315 3 508 - 6 425 2275 2182 1 348 726 3 2249 '
18 years and over 1 610 3034 2 965 3366 . - 6 154 2127 2 100 1304 478 33 2174 1184
21 yeors and over 1 544 2817 2 3155 - 5 628 1 893 1958 1227 3248 1 1 037
60 yeors ond over 8 248 ! 153 - mn 172 554 302 n 185 550 168
62 yeers and over 85 210 ne 125 - 307 147 529 266 % 138 510 153
Modion 7.1 7.5 260 2.1 - 27.2 3.3 3.8 36.8 2.9 2.1 7.8 5.4
HOUSENOLD TYPE AND RELATIONSHIP
Totel porsens 57 8 990 9129 10 587 - 690 6 081 s 208 348 219 103520 S 35 2 %40
In hold: - 5121 8 990 9095 10 587 - 16 6%0 5912 4710 3095 219 10 520 S 094 2 840
Householder 1 553 3034 2 948 3 268 - & 965 1 950 1 732 1 168 612 3274 2 094 "
Fomily housshoider 1438 253 2 457 2 899 - 4189 1 655 1 308 926 587 3012 1 345 7
Nonfamily househokk nz 521 491 369 - 2778 295 424 239 25 262 749 664
Living alone 83 6 3 243 - 2 085 234 n 197 19 20 597 516
Spouse. 13N 227 215 2 580 - 3 761 1 503 1 076 s. 2 847 1 036 557
Other relot 2120 3518 3 708 4 445 - 5100 238 1 730 1 034 1024 4 26) 1 703 [
A ves ... 83 221 283 274 - 130 172 67 15 138 268} 20
Inmate of institution - - - - - - - 495 1 - - 262 92
Other, in group quarters - - U - - - 169 - a8 - - - [
Persons per household 3.30 296 3.09 3.24 - 240 3.03 272 2. 358 N 2.8 207
Persons per famly 14 3.8 3.9 343 - KRV 332 3.8 30 3.66 313 304 wn
Porsens 65 yomrs andover .o oo . 75 7 %6 159 - 39 166 [34] 0 3% m e 16
In housshold 75 287 143 159 - 399 166 199 264 3 178 456 74
Householder .. - ”m 73 81 - 220 98 120 175 16 9 29 a
Nonfamily h 12 58 \7 21 - 85 45 45 74 3 3 188 0
Living clone 12 55 16 20 - 83 43 42 n 3 3 83 2
Spouse..... n 7 30 36 - 102 37 49 6) 7 35 a3 18
Othes rel 27 39 39 42 - 75 3 28 27 12 “ 3% 10
onrelatives __ - 6 1 - - 2 - 2 1 1 1 8 |
tnmote of institution - - - - - ~ - 479 106 - - 192 ®
Other, in group quarters - - 3 - - - - - - - - - 2
FAMILY TYPE BY PRESENCE OF OWN CHILDREN
L
Familles 2 V43 23513 2457 289 - 4189 16458 1 308 L] 07 3012 1 M8 n
With own children under 18 years oo oo 979 1 586 1725 1989 - 2235 1 010 ne 409 439 2031 708 304
Number of own children under 18 yeors ool 1 800 2878 3084 3 660 - 397 1 805 1285 679 863 3660 \ 207 481
1371 2217 215 2 580 - 376 1503 1 076 29 50 2 047 1 0% 557
930 1 352 | 489 1 744 - 1 994 902 560 358 395 | 899 508 230
1700 2 503 2708 3 244 - 3 642 1 636 1 026 596 3 3433 901 368
43 38 38 250 - 301 123 18 » ] s m 106
39 196 193 207 - 195 91 137 4% 38 104 182 6l
a3 320 309 35 - 290 140 27 n » 185 78 94
178 319 3! 36 - 674 2298 108% 1193 T 3 1R .] 120
312 664 704 - 2148 444 314 153 342 492
1 384 225 2 207 2 622 - 3 1527 1163 876 540 2 876 1109 07
1] 35 55 39 - 134 4) 14 2 47 9
22 13 12 - 30 10 49 26 1 12 “ 8
4 208 162 s - 597 91 139 & 18 123 18?7 134
1738 1244 s 3 5% - s 59 230 2120 ] %7 3 606 2207 1200
556 539 - 1 844 533 ] 228 147 442 447 323
1 387 2253 2 205 2623 - 3820 1530 1156 870 543 2 6882 1101 1]
12 st 57 - 98 27 53 \9 9 30 13 a4
53 128 105 104 - 214 93 408 184 20 89 359 129
43 281 b3 275 - 615 154 242 9 38 163 307 173

P—72 DALLAS-FORT WORTH, TEX., SMSA CENSUS TRACTS




Table P-1. General Characteristics of Persons: 1980—Con.

[For meaning of symbols, see introduction. For definitions of terms, see appendixes A and B|

Arkington city, Torrant County—Con. . .
:' ns T Tract Tract Troct Troct Troct Troct Troct Tract Troct Troct Troct Troct Troct
1218 1219.00  1219.02 1220 1221 1222 1223 1224 1225 1226 1227 1228 1229
AGE
Total persons 288 3874 S 480 4 908 5 600 rm 3 48 s e22 3 509 3979 4 058 6 276 6104
Under 5 yeors 9 235 493 s21 439 87 108 365 174 184 m 445
9 yeors - 3 216 414 481 433 7 9 245 205 304 253 ne 523
10 to 14 years- I 183 350 509 365 70 k73 242 m9 380 237 346 512
15 1019 yeors 19 404 490 704 419 148 473 621 305 478 307 703 603
20 fo 24 yeors 32 855 1116 951 3 399 1 351 1374 304 334 535 | 405 m
25 to 34 yeors 61 H 1329 1 298 1100 387 805 1197 549 497 780 1167 1163
35 to 44 years u 406 563 754 515 126 128 347 437 453 e 574 13
45 1o 54 ysors 18 355 397 626 n2 i 404 498 [ 579
55 to 64 years 11 212 224 580 580 165 124 91 474 374 503 455 467
45 1o 74 years 2 8 76 212 314 133 69 301 193 13 278 189 148
75 years and over n 42 28 90 126 70 78 135 9 80 las 94 56
3 ond 4 yeors 4 169 213 157 3 4 135 70 74 150 19
14 years and over m 3193 4150 5 287 4 282 1516 3292 4 730 27119 3 006 3 249 5 075 4 503
18 yeors and over 264 3 3997 5 005 414 1 490 3241 4 594 2 664 2 803 3155 4 881 4238
21 yeors and over 245 2 857 3 561 4 510 3 847 331 2 278 3816 2 468 2 549 2 899 4167 36N
60 years and over 101 197 179 535 487 275 07 471 318 647 457 i
62 yecrs ond over 100 162 140 426 564 245 188 544 n 263 542 295
Medion 41.2 253 245 26.5 28.2 268 28 48 338 7 2.6 247 258
* Femele. 1134 1958 2743 3 409 2 805 880 1752 2 563 1 850 (K] ER )] s on 3100
Under 5 yoors 5 n2 226 238 190 2 199 78 138 226 259
5 to 9 yeors 2 98 197 24) 208 42 16 129 102 162 131 162 259
10 to 14 yeors 1 190 246 183 37 18 124 139 173 125 152 262
15 10 19 yeors 8 225 m 352 214 79 490 240 164 240 16) 27
20 to 24 years 11 437 562 457 35 182 687 523 153 134 2 k1ed
25 to 34 yeors 20 405 817 614 508 157 234 470 293 262 n 497 564
35 to 44 yeors 8 296 368 259 52 17 245 357 194 382
45 to 54 years 8 188 191 428 352 48 34 230 265 282 221 n W1
55 to 64 yoors 6 109 120 272 280 93 72 241 182 266 227 228
65 fo 74 yeors 19 54 48 125 181 81 42 172 101 &9 154 9% bed
75 years and over 59 30 19 70 ” 51 59 97 61 52 [ 62 8
3 and 4 yeors 3 39 74 92 57 12 18 34 33 52 76 95
-16 years and over 139 633 2098 2 632 2117 726 1 683 2 09 | 489 1 530 1 712 2 426 2m
18 years and over 136 1 571 2014 2 487 2099 T2 1 634 2 021 1 421 1 430 | 469 2307 2134
21 yeors and over 129 1.335 t 765 2 246 1 959 633 950 1759 1314 313 1 525 1:962 1 963
60 years and over 81 124 - m 308 378 174 141 260 176 n 245 200
. 62 yeors and over 80 103 87 258 312 158 127 k7.7 210 153 32 198 165
Medicn 67.5 25.2 242 %8 20 269 2.4 257 s 333 307 %7 26.2
HOUSEHOLD TYPE AND RELATIONSHIP
Total persens 285 3 874 5 4830 6 906 3 600 1 3 486 s 3 509 39979 4 058 ¢ 278 618
In house 189 3874 S 480 6 906 5 600 117 2 848 5159 3 509 3979 4 055 6 276 6 184
Household 17 1796 2 339 . 2 547 2073 918 | 59 2 300 1 353 1310 1707 2697 2 108
Fomily household 45 1005 1417 1 863 1 66! 498 295 1 075 1125 1193 1 586 1
Nonfomily housshold - 72 ™m 922 684 412 515 1 098 \ 005 278 185 514 (3L 75
Living alone - 602 716 525 328 417 481 703 239 137 428 801 263
Spouse 3 768 1084 1 585 | 445 300 - 180 1033 900 1 004 1018 1 301 1 415
Other relatives : 2 1042 1742 2 488 1 914 319 1355 1186 1 5717 1195 1 832 2 443
lath 13 268 315 286 168 157 553 an 10 88 135 “s 208
inmote of institution B8 - - - - - 1) 7 .- - .- - -
Other, in group Quarters 8 - - - - - 627 456 - - - - -
Persons per household ! 1.62 2.16 2.34 2.7 2.70 1.93 178 -~ 224 . 259 304 2.38 233 293
Persons per family 2.31 .. 2.80 299 e 3.02 2713 2.40 2.84 294 3.9 2.85 298 xn
: Porsons S yours and ower ___ ... L4 123 104 302 “o 9 w 436 m 7 a2 Lo 04
In household: 9 123 104 302 440 203 144 434 284 193 422 283 204
hold 7 9 68 187 2687 159 n3 mn 191 14 278 9 128
fomily household 4 44 4 92 113 94 76 144 76 43 n? 73 2
Living clone 4 4 33 89 m %0 &9 139 75 2 116 ‘68 ]
Spouse .. ! 24 18 69 nz 13 2 90 56 45 108 &3 4
Other reiatives l 20 18 42 35 8 5 2 3? 34 3f 2: sf
c- - - 4 ] 2 1 -
fnmate of institution 86 - - - - - - - - - - - -
Other, in group quarters. 2 - - - - - I 2 - - - - -
FAMILY TYPE BY PRESENCE OF OWN CHILDREN
48 1 008 147 1863 1 661 403 498 1295 1075 1128 193 ' 58 ' 733
With own children under 18 ye0rS o oecocmonaomaaaone 10 469 82 939 75 . 133 139 554 470 612 514 759 981
Number of own children under 18 years ..o _____ 15 700 137 1746 1367 240 183 916 798 1126 859 | 284 rm
33 768 1084 ) 585 1 448 300 380 1 033 900 1 004 1018 1301 1 418
7 a3 578 761 628 82 - 95 419 385 540 a4 589 756
9 491 988 ) 435 1165 151 126 705 636 1 014 701 100 ) 38!
7 181 259 202 83 70 3 A 140 9 15 208 236
2 125 215 147 106 37 36 ] 90 59 94 137 189
3 179 342 267 173 48 48 190 142 96 152 220 334
- ] 1583 209 2109 213 [ 1] 1638 2 661 138 150 1564 26 2
35 564 841 783 484 321 1071 | 343 307 436 390 - 1084 616
56 790 1129 1 647 1471 334 435 1 093 914 1 017 1 038 1 342 1 445
12 44 72 46 39 27 25 43 9 10 21 52 39
O 13 15 22 18 13 10 22 17 . 1S 28 b2} 21
bz} 172 238 M 127 106 94 160 ” 53 87 192 in
139 1 8857 2130 2 588 2224 739 1670 2 109 1503 ) 878 1730 2472 232
.9 49 486 535 34 206 1on 593 276 Ul 297 685 .410
48 782 1104 1 621 1 472 309 404 1 063 92! 1 020 1 040 1 335 1 444
5 44 94 70 38 25 2 47 16 20 13 66 70
68 N 92 170 209 101 80 208 130 104 182 145 133
9 241 354 290 191 98 9 198 180 93 198 241 269
.CENSUS TRACTS DALLAS-FORT WORTH, TEX., SMSA P-73
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Table P-1. General Characteristics of Persons:

Census Tracts

i
i

1980 —Con.

[For meaning of symbols, see Introduction. For definitions of terms, see cppendixes A and B]

Totols for split trocts in Tarrant County—Con.
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Inmate of institution
Other, in group quarters

FAMILY TYPE BY PRESENCE OF OWN CHILDREN

Famiies
With own children under 18 years .. .. ___
Number of own children under 18 years - ______.___

Troct Tract Tract Tract Troct Tract Troct Tract Troct Tract Tract Tract
1109.02 -1110.0t 1110.04 1o 111102 1112.04 1113.01 1113.02 1114 1115.03 1115.04 1115.05
9728 m 7 488 6 7% S 160 33 3 9 7 841 & N 14 s N (3,
772 55 600 538 514 192 240 637 455 80 1 020 25
834 57 764 618 607 235 292 749 484 68 913 kidd
825 88 809 590 583 276 318 776 582 108 784 536
826 75 738 671 455 336 383 758 691 127 532 355
589 46 585 523 387 188 254 816 92 48 572 %8
2 035 103 1 501 1121 114} 448 464 1 3an 954 162 2 536 (L)
1 425 125 1161 834 &81 523 537 1079 922 180 1322 L1
1174 109 573 761 416 493 459 733 829 150 (3] 682
733 139 355 589 224 362 308 472 589 108 an 443
324 m 218 N 125 194 187 343 381 83 148 8%
188 253 184 214 47 n 68 28) 212 35 9 »
306 19 240 23 23 72 9 239 176 25 406
7107 t 002 5160 49 3 349 2 542 2 568 5 512 5 028 868 5 983 ine
8 753 964 4 801 4 635 3152 2 403 2 409 51N 4 748 810 5743 3
6 356 936 4 470 4 245 2 939 2239 2219 4 805 4 347 152 5 476 3188
817 492 544 789 267 434 382 846 830 147 328 Qa5
692 484 472 672 222 370 333 753 ne 127 78 40
30.1 50.7 28 8.9 25.6 347 3.2 3.1 30.6 s 78 32
4 868 &7 3839 3474 2 598 1 688 1724 399 3 02 43 4383 2 354
385 28 290 273 266 101 108 27 207 37 an ne
407 30 391 299 hsdl 14 139 365 237 28 458 174
395 x] 412 6 284 14} 170 404 81 48 kit 28
389 28 362 331 207 169 160 359 335 61 263
313 27 31 268 204 96 131 310 25 U 319 183
1 031 56 81N 569 597 . 241 241 2 490 86 1 304 388
732 62 552 436 342 267 266 523 465 9 582 469
556 52 283 382 194 250 218 353 389 n 302 343
355 73 172 26 n3 162 148 225 28) 50 148 209
165 114 120 174 66 103 101 218 194 28 81 108
140 174 135 150 2 44 7] 189 128 24 k) 8
155 8 118 10 m 32 47 18 75 12 202 54
3 592 581 2 664 2 541 1 703 1298 1 265 281 2 513 437 2 981 1 942
3423 565 2 488 2 406 1617 1222 1196 2 666 21315 410 2 855 1 8y
3234 554 239 2214 1519 1141 1118 24m 2174 383 2 726 1 9
448 325 326 447 138° 229 206 514 436 n 179 242
387 313 296 389 ne 196 178 460 385 “ 154 199
30.1 58.5 27.0 26 259 344 37 89 .2 k<A 274 k<A
9 728 |- 7 488 6 790 5 160 3 320 3 510 7 841 (X 4 1149 s 8 4 M
9 589 1153 73N 6 67} 5 160 3319 3510 7122 6 634 1149 8 800 4 99
3157 516 2 345 2100 1 504 1131 1136 2 466 2338 387 2833 1732
282 kx)] 2 067 1 830 1 346 1 016 990 2123 1899 32 2 583 1 410
331 185 278 270 158 15 144 343 439 65 m 322
264 178 253 225 135 106 131 301 390 54 223 281
2 583 303 1 81y | 586 1159 958 900 1 910 | 678 oAl 2 413 1225
3 700 322 3137 2 846 2417 1 204 1431 3235 2472 447 345 1 954
149 12 78 139 80 2% 43 m 145 4 103 85
132 68 n7 119 - - - 1 57 - ~ -
4 - - - - 1 - - - - 12 -
304 2.23 314 318 3.43 293 3.09 313 2.84 297 3an 2.68
.22 289 3.39 3.42 3.66 313 335 3.42 3.19 kW, i 125
512 a4 w2 545 172 267 258 644 593 ” o 4
393 359 294 430 172 67 255 539 541 98 207 48
216 260 174 mn 9% 154 150 48 362 69 118 163
65 153 . 54 88 23 44 47 146 143 27 37 L]
59 150 53 82 23 44 46 143 141 26 36 Nn
97 80 78 102 44 78 67 130 136 2 53 48
75 16 37 45 3 34 38 57 39 [} 3% 37
5 3 5 L3 1 L} - 4 4 1 - -
Il? 65 108 15 - - - 105 52 - - -
1826 b)) 2 067 1830 B 1 0% 90 21 1099 m 1358 1 4%
1 606 123 1379 1007 N6 488 549 | 249 975 170 1 616 837
283 232 2 534 1925 1 840 862 985 2 44t ' m m 2 939 | 486
2583 303 18 1588 1159 958 900 1910 1608 ™ 2413 1228
1 450 16 1193 856 787 458 503 1140 845 153 ) 508 o3
2 579 222 2243 1 455 1 601 8 914 2 255 1 540 7 2 781 1 270
7 2 203 184 146 “ 68 181 153 ) w7 153
124 6 159 118 103 22 35 87 84 14 ad 128
192 9 250 220 185 40 55 149 137 H 135 "
3 613 435 2 569 2438 1702 11288 1353 279 159 “s 3 082 198
73 78 544 580 ags 238 309 608 572 96 454
2 478 309 1 848 1 844 1192 970 926 1979 1743 302 2 445 1 245
42 2 3 39 22 13 23 i 50 é 30 10
48 30 28 43 19 16 16 56 61 9 8 20
122 14 us 132 8) 48 ” 120 167 - 30 H 84
3 68) 2 746 2 406 1754 1332 1307 1887 2577 450 3 2
516 98 427 443 286 208 184 430 389 87 332 412
2 658 310 1 848 1 641 1 202 975 926 1 969 1728 298 2 443 | 237
50 9 34 50 37 12 21 35 41 1 32
260 152 219 271 88 a1 104 298 237 3 101 148
197 17 220 181 143 56 70 155 202 18 125 176
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Table P-1.

Census Tracts

»
°

General Characteristics of Persons:

1980—Con.

[For meaning of symbols, see introduction. For definitions of terms, see appendixes A and 8}

Totals for split tracts in Torrant County—Con,
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FAMILY TYPE BY PRESENCE OF OWN CHILDREN

Families
W‘nﬁwndu'ldmmﬂer 18 yeors __.

Marvied-couple familles
With own children under 18 years

With own children under 18 years .. ...
Nwrbefofowndn!drmunderlavm ...............
MARITAL STATUS
Male, 15ysorsamd over ... .. __
[bwnm!iad,exoem 0 d
Widowed
Divorced

CENSUS TRACTS

Tract Troct Troct Troct Tract Troct Tract Troct Troct Troct Troct Troct
1115.06 1115.07 115.10 1130 1131 1132.05 1132.06 1133.01 1133.02 1134.03 1134.06 1135.05
4789 6 088 10 587 5 510 16792 6580 40 4 25 4 190 353 9 801 . 4 088
amn 620 089 482 949 n 282 190 287 159 758 229
347 638 1 143 441 - 115 465 330 234 309 257 449 07
414 587 1 053 506 1316 568 405 288 303 393 710 415
456 472 840 592 1 382 9 427 385 351 410 919 464
471 341 92 481 2 472 380 397 274 454 244 1 287 33
789 1586 2 849 m 4 047 849 770 448 725 424 1 18 608
731 946 1 539 864 2m N4 557 509 433 603 1195 730 |.
667 491 647 570 1 518 I 040 533 620 422 531 1162 545
413 265 336 382 820 850 348 2 432 346 816 250
157 88 116 130 303 265 431 219 19 389 112
73 54 43 Nn 0 222 107 143 205 53 181 92
124 244 433 195 395 147 106 93 15 75 274 9
3679 4113 7094 3 960 13 144 5 098 3 346 3 451 329 2 846 7 525 3034
3 475 3 2 6 753 3 12 805 4 823 3173 3 289 3 086 2 47} 7172 2 848
3198 an2 6 298 3377 11 650 4 532 2 %08 397 2 848 2270 6 500 2 810
384 245 0 376 698 934 535 N8 623 285 888 295
305 195 227 302 566 770 455 768 539 24 147 258
304 28.0 260 7.6 278 359 298 41.1 27 325 79 »n9
2481 3 087 5183 2729 8 295 aim 219 2 208 227 1 802 4978 2
137 314 334 238 448 159 128 89 149 86 38 nz
175 310 518 201 576 27 169 122 153 123 327 144
22) 307 513 251 645 adl 208 147 164 192 ul 212
219 230 7 310 758 297 214 190 195 207 483 ™
254 179 487 224 ) 246 166 196 132 232 125 643 165
409 833 1 454 515 \ 987 479 390 234 356 209 851 n
401 442 733 416 1298 472 T 292 n 255 336 630 375
325 224 288 264 709 532 272 Ns 227 263 595 261
193 133 168 180 389 417 200 374 220 160 407 nz
96 48 62 70 m 188 150 238 17 70 221 &9
51 1 2 60 68 163 74 93 159 32 119 72
66 122 209 90 174 69 51 44 53 39 127 49
1919 2 058 3 508 1 967 6 460 2 658 1745 1 802 1 728 1358 3879 1 855
1818 1 958 3 366 1857 6 188 2517 | 680 1726 1 651 1272 3 703 | 462
1 673 1 866 3155 1 682 5 459 2 383 | 538 b 632 1520 1167 3 Ml b 354
214 140 153 197 381 506 314 497 349 154 517 176
173 [AK] 125 162 mn 440 269 423 330 124 442 163
308 27.6 26.) 27.9 272 3.5 313 423 30.8 3.2 286 o
4 789 6 088 10 587 5 510 16 792 6 360 4 M 4 23 4 190 3 5% 9 801 4 088
4 789 6 088 10 587 5 437 16 792 6 432 4 44) 4 251 4 019 3 539 9 783 3995
1 807 1 B&6 268 1 849 7 000 2118 1 631 1 576 1 505 1178 37157 1 339
1328 m 2 899 1400 4217 1 936 1284 V347 17 1 022 2802 110
479 155 369 448 2783 282 347 29 328 156 935 238
384 116 243 370 2 09t 236 296 204 282 133 152 187
1155 1623 2 580 1 141 3784 1753 1102 1207 983 904 2 343 968
1 692 2 504 4 465 2 287 5139 2 383 1413 | 423 1429 1 404 3 351 1 807
135 95 274 160 869 98 95 45 102 51 n 81
-~ - - 73 - 128 - - N -~ 1) 92
- - - - - - - - - - 7 1
2.65 3.26 324 294 2.40 290 2.72 2.70 2.67 3.00 2.60 298
3.14 3.4 343 3.45 3.12 3.13 kRY 295 3.05 3.2 3.02 14
230 142 159 m 404 570 372 574 424 m $70 04
230 142 159 161 404 456 372 574 268 172 570 123
136 80 81 86 224 272 239 337 m 98 380 68
53 24 21 25 86 84 103 9 69 36 173 22
53 23 20 2 84 82 100 86 66 36 165 21
55 32 38 34 102 122 93 178 &7 41 133 32
37 sl 42 38 75 69 7 56 26 2 50 23
2 1 - 3 3 3 k] 3 4 1 7 -
~ - - )] - 104 - - 156 - - 8l
138 rm 2899 1401 429 1 93 - ) 284 1347 117 1022 218 110
701 1134 | 989 810 2250 910 669 496 574 554 ! 458 867
1250 20m7 3 460 1 568 4021 1627 1178 885 1 001 1015 2 403 1154
1155 1629 2 580 1 141 3784 1753 1102 122 933 904 233 98
585 1075 1 744 654 2 006 552 442 450 475 1145 584
1 066 1963 3244 1285 3 663 1 456 1 002 799 808 692 1 946 1 018
149 65 30 206 0 146 146 ns 162 " 82 104
105 47 207 140 196 87 9 42 102 &9 255 72
164 95 356 259 ;1 146 150 70 155 mn n bl
1809 2117 3 604 2 042 6 786 2 500 1636 1 689 1530 1328 Ins 1532
473 391 836 564 2157 519 358 43 322 326 898 400
1167 1 640 2 622 1190 3 862 1795 1118 1235 1 028 923 2 394 91
27 20 39 72 134 29 23 24 31 7 80 18
13 1 12 38 32 38 i 2 b2l 13 k3 bi]
129 55 175 178 801 19 108 65 120 59 307 102
1 948 2126 3 59 2039 6 626 274 1 788 1 850 1761 1 402 3 M9 1 603
394 29 539 424 | 847 442 288 264 266 n 682 308
V149 1 645 2 623 1 3843 1784 118 1240 1022 922 239 987
37 15 57 9 98 40 28 20 34 16 85 36
121 84 104 13} 219 278 176 27 239 85 274 139
225 a3 275 214 619 170 178 109 200 102 509 135

DALLAS-FORT WORTH, TEX., SMSA P—95 .




" Table P-1. General Characteristics of Persons: 1980—Con.

[For meaning of symbols, see Introduction. For definitions of terms, see oppendixes A ond B}

Totols for split trocts in Tarrant County —Con. : Wise County
Census Tracts
Troct Troct Troct Troct Troct Troct Troct Troct Troct Trocr
1142.02 1219.02 1225 1226 1501 1502 1503 1504 1505 1506
AGE
Total persons 3195 5 529 3 509 3 3 485 4 104 1 405 6 961 3717 4 903
Under 5 years 26 494 174 186 22 316 10 487 329 422
5109 yeors 247 415 205 304 285 336 e 535 294 570
10 to 14 yeors 293 351 279 380 305 280 e 620 279 672
15 to 19 years 304 494 305 478 38t 293 132 635 330 642
20 to 24 years 218 1126 304 334 208 N2 84 465
25 to 34 years 415 1 342 549 497 449 576 182 922 560 955
35 to 44 years 508 573 437 653 an 149 931 332 940
45 to 54 yeors 417 405 498 580 403 337 1386 795 346 818
55 to 64 years 327 225 474 374 326 346 158 713 354 645
65 to 74 years 169 76 193 13 252 47 N6 558 2% 497
75 years ond over 81 28 Nn 80 158 457 AL 320 239 m
3 ond 4 yeors 9% 170 7 74 50 1né 49 195 113 n
16 years and over 2 380 4 196 2719 3 006 2 572 3112 1 043 5 206 2 7182 5 102
18 years and over 2 244 4 041 2 664 2 803 2 401 2993 985 4 939 2 652 4 832
2] years ond over 2 3 602 2 448 2 549 2230 2 806 915 4 600 2 426 4 485
60 years and over 378 \79 AN 38 562 1 069 306 1 243 112 1077
62 yeors and over 330 140 m 263 505 92 278 1108 636 935
Median 328 24.5 338 nz 322 37 334 334 25 24
Female. 1 2 75 1 850 1) ] 1 706 2204 700 3472 192 3 44
Under 5 years 101 226 86 78 1ns 145 55 208
510 9 years 16 198 102 162 130 75 62 278 144 286
10 1o 14 years 138 91 139 173 142 134 48 kYj) 138 333
1510 19 yeors 163 280 164 240 187 145 59 - s 152 93
20 to 24 yeors 100 564 153 134 92 160 “ 2 193 xn
25 10 34 years 211 819 293 262 27 79 86 475 261 504
35 to 44 years 267 245 357 240 202 78 457 178 447
45 to 54 years 196 193 265 282 191 180 &7 382 169 397
55 to 44 years 159 120 241 182 166 10 83 342 200 313
65 to 74 years 83 o 89 132 63 284 162 m
75 yeors and over 52 19 61 52 335 81 177 158 151
3 and 4 years 52 74 34 33 40 57 26 86 60 80
16 years and over 1 204 2109 1 489 1 530 1 280 1728 529 2 594 1 442 2 541
18 yeors and over 1125 2 023 1 421 1 430 1196 1 871 505 2 485 13 2414
21 years and over 1 052 17713 1314 1313 1118 1 560 473 297 1 282 2 266
60 years ond over 198 " 260 176 298 678 162 641 423 586
62 yeors and over 173 87 20 153 265 638 149 563 384 503
Median 333 242 34.4 33.3 333 374 M9 334 315 327
HOUSEHOLD TYPE AND RELATIONSHIP
Total parsons 3195 5 59 3 509 3 3 488 4104 1 408 4 9%} s TN (3]
In household 3135 5 529 - 3509 3979 3 465 3 944 1 405 8 961 1 645 6 900
Household 1076 2375 1 353 1310 1158 1 549 SN 2 502 1327 2 344
Family househoid NS5 1424 1 075 1125 1103 207 1027 1978
Nonfamily hoyseholds 161 951 278 185 160 446 nuz 425 386
Living alone 139 744 239 137 152 424 m 404 273 360
Spouse 816 1 0% 900 1 004 9220 94 354 192 1823
Other reloti ) 192 1 745 1186 1577 ) 358 1375 532 453 1 315 260
Nonrelati 51 319 70 88 N K}l 7 8 n 4 92
Inmate of institution &0 - - - ~ 159 - - 90 -
Other, in group gquarters - - - - - 1 - - 2 3
Persons per household ¥ 233 2.59 3.04 2.9 2.55 275 2.78 278 9
Persons per family 9 2.9 294 19 3.28 3.0 328 N i 325
Porsoms 65 years and over ... .. ... 250 104 84 193 a0 [1¢] 9 8
In housshold: 200 104 284 193 410 733 227 878 a4 761
hold 127 68 191 114 257 524 180 582 m
fomily househoid 7 Uu 76 43 86 257 75 b7y 145 206
Living clone’ 4 33 75 42 85 257 75 226 142 01
Spouse 55 8 56 45 He 173 57 243 103 198
Other relatives 16 18 36 u 36 s 10 50 2!2! 5;
ot 2 - l} - 1 ] -
inmate of institution i 50 - - - - 150 - - [ -
Other, in group Guorters - - - - - i - - - !
FAMILY TYPE BY PRESENCE OF OWN CHILDREN
Fomillss s 142 10715 1128 [, ] 110 ™ - 1077 107 1978
With own children under 18 years .o ecoeo o 476 824 - 470 612 495 495 190 989 524 983
Number of own children under 18 years ____.______..._ 875 1 374 798 1126 987 980 M 1 851 993 | 882
Married-coupls fomilles __ .. ___ . _________ 816 1 0% 900 1 004 720 "2 54 198 09 1
With own children under 18 yeors .o 412 580 365 540 461 416 172 M 461 910
Numnber of own chiidren under 18 years __...____...._. 70 90 636 1014 94} 834 365 1 709 901 175
Female hovsshoider, no busbond presess [ ] 260 140 [, » > 74 n " % n
With own children under 18 years ____. .. ________ 45 216 90 9 9 43 12 50 52 55
Number of own children under 18 years ... _..._._. 76 343 142 9% 26 125 18 100 n 98
MARITAL STATUS
Mole, 1S yeorsandover. ..o oo .o 1 209 118 1328 1 531 138 1422 57 2673 1 2 632
238 655 307 281 1 1né 485 278 $43
Now morried, except d 837 1136 916 1017 949 1 000 365 1 969 962 1 882
op 2 14 9 10 9 24 7 0 u
Widowed 30 17 17 15 “ 48 18 n 7 44
Divorced 8l 286 9 53 44 &9 2 3 78 27
Female, 1S ysos amdover ___._______.____ M 214 1523 1578 109 17% 541 2 666 1470 2 7
Single 183 276 1 27 70 319 145 336
Now marvied, except separated 832 1110 (73] 1 020 945 978 363 1 956 939 1 843
o 21 94 T 20 14 33 H 27 24 26
Widowed 104 92 130 104 nz 425 77 270 27 275
Divorced N 357 180 93 a3 97 2 9% 95 107

CENSUS TRACTS




@\ Work sheet

Aiv ond On-site Lopaletion Tappets
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@\ Warkfbee?“

Air and Onm-s/te ﬁ,g«/oﬂon [arsefs

Distonce Foml Censys Percentose OF Tract | /a,v_«/fﬁ?w [ Totu!
Site (Mfes) Tract # |Between Site Distonces| Between Sie Ditonees|fopolyfon |
122 Cleont)| 12190 = 20 3,870
s = T
. .._+_L2 20 15 §90
1222 | 4z 2491
o223 . 65 . 2266
22y . 2O . L6 87
12280 25 2197
1229 | 95~ 58725 29672
0»>2 1 _ 19,067
Z2=>2 . 159\ 20 |, 726
o 16/ 55 , 652
i )5e3 5 C 57
_ 111509 20 , 8§26
_ ) 50 5,299
. Alzo 40 _ 2,209
L3 L 25 4,193
. | 12/605 15 3,086
_____ - 1212.0] 25 |, 339
e 1 121f _ 10 23
. _1/2l702 20 |, 106
- [222 30 532
1223 35 220
1229 20 3935
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RECORD OF
COMMUNICATION

(Record of Item Checked Below)
_x Phone Call __ Discussion __ Field Trip

___Conference __ Other(Specify)

TO: Rene Del Rosa
Secretary, Flood Plain
Management Office

U.S. Army Corp of
Engineers

Ft. Vorth, Texas

(817) 334-3207

From: Date:
Rw
Raymond Wayne, FIT Hydrologist - 5/23/89

10:50 AM

SUBJECT: G.M. ASSEMBLY - PA (TXD008018004)

SUMMARY OF COMMUNICATION

The entire G. M. Assembly facility is outside the 500-year floodplain

(classification is Zone X).

Floodplain reference is from Panel 485454-0009C and is dated February 4,

1988.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

INFORMATION COPIES
TO:

EPA FORM 1300-6 (7-72)

Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.




; % g2
nterim Rem




GM ARLINGTON PAINT MIX
INTERIM REMEDIAL ACTION PLAN

TABLE OF CONTENTS

Section
I. EXECUTIVE SUMMARY
II. INTRODUCTION
A. Background
B. Site Physiography
C. Site Hydrogeology
D. Construction Activities
E. Subsurface Contamination
F. Sources of Contamination
G. Possible Pathways of Migration
H., Objectives of Interim Remedial Action Plan
IT11. SCREENING AND ANALYSIS OF REMEDIAL ACTION ALTERNATIVES
A. General
B. Description of Selected Remedial Action Technologies
1. Biological Treatment
2. Air Stripping
3. Carbon Adsorption
C. Screening of Applicable Technologies
D. Recommended Remedial Alternative
IV. GROUNDWATER TREATMENT SYSTEM DESIGN
~ A. General
B. System Design
V. SCHEDULING
A. General

B. Milestones
C. Interim Monitoring

WO WO W ==

13
15

17
21
21
22
28
29
31

31
33

33
33
35




Lo 8

phase concerned with remediation of all remaining VOC contamination. This
two phase approach was developed to allow for immediate removal of the
perched layer contaminants which pose a threat of spreading contamination by
water movement and dilution. Until the perched water layer VOC's are
removed, final soil VOC levels cannot be determined and therefore, a soil
remediation program cannot be developed. Once the first phase is completed,
a second phase remedial action plan will be submitted to the Texas Water
Commission (TWC) for review.

The proposed first phase remedial action plan includes the following
features:

- Continuous removal of perched groundwater through a french drain
system installed along the West Paint Mix Loading Dock.

- Removal of water VOC's by an air stripping system to levels below
proposed RMCL's (1986 SDWA Amendments).

- Disposal of the treated water to General Motor's industrial
wastewater pretreatment plant.

- Monitoring of air stripping system performance and collected water
VOC levels by analytical testing methods.

- Continuous operation of the air stripper until perched ground water
voc $evels are below proposed RMCL's for at least one continuous
month, ‘

- Continuous groundwater removal -and disposal until completion of
second phase remedial plan.

- Migration pathway evaluation studies and investigations will be
conducted. :

- Monthly status reports to TWC.

- Additional soil sampling for VOC's, after water VOC's have been
removed, to provide a complete picture of soil contamination.

- Submission of second phase remedial plan addressing soil remediation
with 60 days of completion of the Phase I Plan.

GM proposes to implement the perched water VOC treatment system within 30
days of receipt of approval from the Texas Water Commission.

ii
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I[I. INTRODUCTION
A. Background

General Motors Chevrolet-Pontiac-Canada (C-P-C) Division operates an
automobile assembly plant in Arlington, Texas. The plant is located at the
northwest intersection of State Highway 360 and Abrams Road (Refer to Figure
IT A.1). GM has operated at this site for approximately 40 years.

Major manufacturing operations at the plant include the assembly of
prefabricated components and painting of metallic body components. Painting
is accomplished through a number of steps including metal preparation,
priming, and multi-layer color coating. To support the painting operation,
GM utilizes a Paint Mix Building to store bulk paints and paint thinners.
The Paint Mix Building is located adjacent to the west side of the main
assembly building (Figure II-A-1). Deliveries of new paints are made at a
loading dock located on the south side of the building.

Due to the construction of a new thermal oxidizer for volatile organic
compound (YOC) air abatement, GM began construction of a new dock on the
west side of the building. Excavation for the new dock was begun in late
November, 1986. The excavated pit was approximately 10 x 20 x 6' deep.

A spill of paint thinner occurred in the Paint Mix Building and subsequently
collected in the open excavation pit. GM notified the TWC during the first
week in December and proceeded to clean up the spill by removing all liquid
thinner and contaminated soil. After the spill had been cleaned up, GM
personnel noticed that water was seeping into the excavation and had a
"solvent" smell. As a result, a grab sample of the water was obtained on
December 8th and analyzed by Southwestern Laboratories (SWL) for organics.
In addition, samples of the excavation subgrade soil were collected and
analyzed. Results of the analyses indicated that the seepage water was
heavily contaminated with thinner components including toluene, xylenes, and
methyl ethyl ketone.

Once these initial sampling results were obtained, GM hired HDR
Infrastructure (HDR) to initiate a comprehensive sampling survey to
determine. the extent of vertical and horizontal migration of the
contaminants and to determine the most feasible remedial action to
implement. :

B. Site Physiography
1. General

The GM Plant is located in Arlington, Texas which has a relatively
flat rolling topography (Refer to Figure II-A-1). As illustrated
in Figure II-A-1, maximum relief, within a one-mile radius of the
plant, is -approximately 80 feet. The highest point, 630 feet above
mean sea level (MSL), is-located west of the plant along Circle
Drive. The lowest point, 550 feet above MSL, is located southeast
of the plant in an area east of State Highway 360 between Abrams
and East Park Row Boulevards. The plant is situated on relatively
flat land at an elevation ‘of approximately 603 feet above MSL. In
general, relief increases to the west and southwest and decreases

-1-
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to the north, east and southeast.

The plant is located within the Trinity River Drainage Basin. The
area north of the plant is drained by the West Fork of the Trinity
River. The area south and east of the plant is drained by
Cottonwood Creek, which empties into Mountain Creek Lake. The lake
is situated in Grand Prairie, Texas approximately 6 miles east of
the plant.

Surface drainage from the plant is collected and discharged into
the City of Arlington's storm sewer collection system located on
the north side of the property.

Site Specific Physiography

The Paint Mix Building is bounded on the east by the main assembly
building, on the south by miscellaneous utility buildings, on the
west by- open areas and on the north by warehousing and salvage
buildings. Topography of the areas north and south of the Paint
Mix Building is similar to the area around the Paint Mix Building.
The area immediately to the west rises approximately 10 to 15 feet
above the ground elevation at the Paint Mix Building. '

Surface elevations around the west end of the Paint Mix Building
vary from 603 feet above MSL at the south end to 602 feet above MSL
at the north end. Drainage around the Paint Mix Building is
directed west to the railroad spur where the drainage is directed
northward along the railroad bed to a storm sewer inlet. Runoff
from the high area west of the Paint Mix Building is intercepted by
a drainage culvert located at the base of the rise and directed
northward.

A spur of the plant railroad system had, until recently, run along

the west side of the Paint Mix Building (Figure II-C-1). The rails
and ballast were removed several years ago but, the gravel base was
left in the ground.

C. SITE HYDROGEOLOGY

1.

General

Geology of the Arlington area consists of two cretaceous system
formations, including the Woodbine and Eagle Ford Groups. The
Eagle Ford Group is approximately 100 feet thick and overlies the
Woodbine Group which 1is approximately 300 feet thick. The Eagle
Ford Group consists of shale, limestone, clay and marl and yields
only small amounts of water in localized areas (TDWR Report 269,
1982). The Woodbine Group is composed of friable, ferruginous,
fine-grained sand and sandstone with interbedded shale, sandy
shale, and laminated clay. The upper part of the Woodbine displays
a marked increase in shale and clay, while the lower portion
exhibits a more sandy make-up.
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The Woodbine Group is the only formation in the area which has been
significantly used as a drinking water source in the past. Water
use records, published in TDWR Report 269, indicate that public
groundwater consumption in Tarrant County from the Woodbine
formation declined from a peak of 90 acre-ft/year in 1964 to 14.3
acre-ft/year in 1976. The City of Arlington currently obtains’
water from a surface water supply. Wells in the Woodbine formation
tend to yield moderate quantities of water averaging 50 gallons per
minute. Water quality of the Woodbine formation is generally good
with total dissolved solids generally less than 500, chlorides less
than 150 and sulfates less than 100 mg/1.

The primary source of groundwater in the Woodbine formation is
rainfall on the outcrop area which runs north and south from
Cleburne through west Arlington to Denton, Texas. Movement of
groundwater 1is typically to the -east-southeast. Groundwater
movement has been estimated to be 15 feet per year (TDWR Report
269, 1982). '

Site Specific Hydrogeology

Locations of soil borings, completed during the site survey, are
shown on Figure II-C-1. Top of boring elevation, depth of boring,
depth to top of groundwater (static) and approximate groundwater
elevations are shown on the drawing.

Review of the geotechnical report, prepared by SWL, on the soil
borings indicates that the area is underlain by a 1 to 2 foot layer
of fill on .top of a 30 to 40 foot layer of tan and gray silty clay
which is situated over the Eagle Ford Shale Formation. Figure
11-C-2 graphically presents a profile of the west loading dock
area.

Groundwater was encountered in two district areas during the
survey. A layer of perched water was encountered in an area at the
northwest corner of the Paint Mix Building. This perched layer was
encountered at a depth between 602 feet MSL on the north end and
598 feet MSL on the south end. Examination of borings indicated
that seepage began at a level of approximately 1 foot in depth in
the area north of the Paint Mix Building which coincided with the
depth of granular base left over from the old rail spur. Seepage
into southern most borings is occurring at a depth of 3 to 4 feet.

The second layer of water encountered was situated on top of the
Eagle Ford Shale Formation at an elevation of approximately 574
feet MSL. The lower and upper water layers encountered at the site
are separated. by a 30 foot layer of silty clay. Review of
geotechnical boring 1logs indicates that the clay contains
intermittent vertical limestone and siltstone seams extending as
deep as 10 feet. However, even though these seams are porous, the
stability and presence of perched water observed and the presence
of 30 feet of clay suggests that the clay layer serves as an
aquaclude or barrier to vertical migration of perched groundwater.

-5-
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Water in the perched layer appears to be derived primarily from
rainfall runoff entering the existing rail bed and spreading under
the pavement along the old rail bed to the south towards the Paint
Mix Dock. Perched water movement does not appear to occur under
normal circumstances unless an excavation is made which allows the
water to flow. Under normal conditions, the ground is saturated

with water, especially around the existing and old rail bed.

Three (3) four-inch observation/recovery wells were constructed on
March 2nd and 3rd, 1987. Eight (8) initial 7-1/2 inch diameter
borings were completed at various locations in an attempt to locate
the most productive contaminated perched layer well. Each boring
was monitored with an organic vapor detector and water samples were
collected from each wet hole. Borings RW-1, 2, 4 and 6 were dry
holes and were not sampled. Borings RW-3, 5, 7 and 8 were wet and
groundwater samples were obtained for volatile organic analysis
(Refer to Figure II-C-1).

Three (3) four-inch PVC wells were constructed in borings RW-3, RW-
7 and RW-8. Locations for well placement were decided based upon
yield (flow rate) and organic vapor 1levels. RW-3 and RW-5
indicated high volatile organic levels while indicating low yields.
RW-7 and RW-8 indicated high yields while indicating low organic
levels. Yield tests were conducted by pumping the liquid level
down, timing the recovery and measuring the water volume. Data
from the tests for RW-3 and RW-5 indicated an average of
approximately 0.1 gpm recovery rate for RW-3 and 0.05 gpm for RW-5
prior to well placement and development. RW-3 was selected for
well placement based on the higher yield. RW-7 and RW-8 were also
selected for well placement based upon location and high yield.

Construction of the wells was completed on March 3, 1987. Wells

‘were numbered based upon location with Well No. 1 located in Boring

RW-3, Well No. 2 in Boring RW-8 and Well No. 3 in Boring RW-7. The
wells were developed to a depth of 6 feet with casing which was
screened in the lower 4 feet and gravel packed the entire depth.

Pump- tests were conducted in Wells No. 1 and 2 based upon the
proximity of the wells to the Paint Mix Building. Well No. 3 was
placed to serve as a monitoring well, if required. Pump tests were
conducted on March 5th and 6th and indicated an average flow of 0.3
gpm at a depth of 2.8 ft from Well No. 1 and 1.3 gpm at a depth of
5.0 ft from Well No. 2.

Maximum drawdown of Wells No. 1 and 3 during Well No. 2 pump
testing was 1/2 and 3 inches respectively. Results of Well No. 2
pump test indicate that a "pool" of water exists within the top 2
feet of the ground surface which yields higher flows without
drawdown until the layer is exhausted. Figure II-C-3 presents
results of a pump test conducted on March 5, 1987, which exhibits
this phenomenon.

Maximum drawdown in Wells No. 2 and 3 during Well No. 1 pump
testing was 1/2 and 0 inches respectively. Well recovery rate was
measured by pumping down, timing the recovery and measuring the

-7-
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water volume removed. Results of recovery tests conducted on March
6, 1987 are presented in Figure II-C-4 and indicate an average
recovery rate of 0.25 ft/min or 0.3 gpm (1.24 gal/L.F.) when the
level is maintained below 2.8 feet.

D.  CONSTRUCTION ACTIVITIES

~ As mentioned previously, construction of the new dock resulted from the
construction of a thermal oxidizer in the area adjacent to the south dock of

the Paint Mix Building. Construction of the thermal oxidizer was begun in

early January and is expected to be completed by the end of the summer.

In order to have the Paint Mix Building in service during and after the
thermal oxidizer construction, a new dock was designed to be placed on the
west side of the building. Excavation was begun in late November, 1986 and
construction of the dock was completed by the end of March in order to open
the plant for business on March 2nd, 1987 after an extended shutdown period
began at Christmas, 1986.

Construction of the new dock included a new access drive for truck traffic.
The area paved is shown on Figure II-C-1 and is bounded on the north by the
access road just north of Boring No. 8 and on the south by the access road
adjacent to Boring No.'s 2 and 9. Since perched water was seeping into the
excavation pit, a concrete dam was constructed immediately north of - the
excavation which allowed the construction to continue. All seepage water
was drummed, stored, sampled and disposed of 1in accordance with RCRA
regulations. Once the dock was completed, the concrete dam was removed
along with the gravel base material and surrounding topsoil and replaced
with select fill in preparation for concrete pavement placement. All
excavated materials were stored on and covered with polyethylene sheeting to
prevent spreading of any contaminants. Disposal of the material is pending
return of sampling analyses. Concrete pavement placement was completed in
late February.

E. SUBSURFACE CONTAMINATION

Samples were collected by HDR during several field surveys beginning on
January 9, 1987. Additional samples were collected previously by GM and SWL
personnel and the analytical data has been included.

Tables II-E-1 and II-E-2 present all inorganic and organic sampling data
collected. Review of the analytical results indicates that the majority of
the contamination 1is centered around the excavation pit. Highest
concentrations of contaminants were obtained in soil samples taken from the
abandoned railroad ballast granular base. Seepage water, which entered the
excavation pit, originated from this granular fill seam which was exposed
during excavation of the new dock foundation.

EP-Toxicity analyses were completed on samples which indicated the highest
metal levels. Review of the EP-Toxicity results indicated that no metal
contamination exists in the soil and water samples obtained at
concentrations exceeding the EP-Toxicity limitations.

-9-
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TABLE II-E-1
GM ARLINGTON PAINT MIX SURVEY
INORGANIC ANALYTICAL RESULTS FROM NORC AND ALLIED LABS
Total Concentration {ppm)

Sample # Antimony Arsenic Barium® Beryllium Cadmium Chromium Copper Lead Mercury Nickel Selenium Stlver Thallium Zinc Cyanides

1-Water, 8' - 0.03 - - <0.01 <0.05 - <o0.1 - £0.05 - - - 0.29 -
1-Soi1, 1* - 0.16 - - 0.31  7.36 - 9.0 -  3l.4 . - - 1200 -
1-S0i1, 5 - 0.08 - - 0.26  5.79 - 9.0 -  46.9 - - - 5§7.20 -
1A-Soil, 1' 0.09 - - 1.48  25.63 - 2.2 - 3a - - - 340 -
(Totals
1A-Soil, 1' - . 1.30 - <0.05 . 0.008 - <0.05 - - - - - - -
(EP-Tox)
1A-Soil, &' - 0.08 - - 1.16  5.60 - 24 - 4.9 - - - .6 -
1A-Sofl, 9* - 0.04 = : 1.14  7.46 - 2204 - &g - = = 2.1 -
25011, 2¢ 3.0 0.1 - 0.1 0.29 19.8  4.18 248.0 0.005 25.0 €0.01 3.76 23.8 3.2 0.01
z‘§2§?”z . . 0.94 - . 0.080 - <0.05 - . - - - - -
(EP-Tox)
2-Soi1, 6' .- 0.11 : : 0.27 5.6 - 101 - 289 . : : u.s -
2-Water, 29' 0.5  0.24 = €0.1 ¢0.01 <0.05 0.18 0.20 ¢<0.001 0.05 <£0.01 <€0.01 <£0.05  0.36 0.0l
3-Soi1, 2' - 0.05 - - 1.53  6.08 - 3 - aa - - - 6.4 -
(Total)
3-Soil, 2' - - 1.30 - €0.05 <0.005 - £ 0.05 - - - - . . .
(EP-Tox)
3-S0il, 7.5' - 0.09 - - 0.92  6.28 - 128 - 3.1 - - - 9.6 -
g 3-Soil, 12.6' - 0.08 - - 1.36 4.3 - 10 - 43 - - - 376 -
3-Soil, 22.5' - 0.13 - - 0.62  6.08 - 146 - 3.1 - - - 6.8 -
_ 3.5 - 0.14 - - 0.64 3.2 - 107 - 253 . - - 2.8 -
»ﬂ. S L .02  0.25 - 0.02 <0.05 - 06 -  1.13 - - . 117 -
6-Sofl, §' - 0.05 - - 1.08  2.84 - 1.5 - 482 - = . - 9.6 -
8-Soil, 2* - 0.14 - - 0.94  3.28 - 1222 - 2.8 . - = 55.6 -
9-Soil, 5' - 0.07 - - 0.29  3.12 - 113 - 464 = - - 9.2 -
11-Soi1, 7*  0.05 - - - - 2.33 - 104 - 828 . 0.35  0.05 - .-
13-Sol1, 5 - 0.11 - - 0.18  2.95 - 7.2 - 34.4 - - - 30.0 -
13-Water, 2' - 0.18 - - 0.01 <0.05 - 9.3 - 0.73 - - - 5 -
14-5041, 1' - 0.09 - - 0.86  6.06 - 134 - 313 - - - 18.7 -
14-5011, &' - 0.05 - - 0.82 6.08 - 10.8 - 5.6 - - - 13 -
16-S011, 4.5' 10.0  11.73 - <0l 0.60 1.42 6.00 40.2 0.001 22.1 €0.01 1.33  2.67 26.8 0.0l
! 16-S0i1, 8' - 0.04 : . 0.31  0.36 - 102 - 182 - - - 5.8 -
17-S041, 5¢ - 0.05 - - 1.08  4.99 - 13.2 - 438 - - - .4 -
, 4011, 8.3' 0.05 - 340 : - 2.33 - 108 - 256 . 2.28  0.05 - -
13-S0i1, 7.8 0.05 - 245 - . 4.67 - us - 3 - 1.29  0.05 - -
21-S0i1, 8'  0.05 - 215 - - 4.67 - 153 - 289 - 0.82  0.05 . -
21-Water, 3' - 0.01 1.0 . - - - 0.1 - 0.05 - - 0.01 - -
225011, 7' 0.05 - 215 - - 1.66 - 8.80 -  40.8 C . 0.5  0.05 - .
23-5011, 8'  0.05 . - 225 - 1.33 - 9.32 - 3.1 . 0.47  0.05 - -
24-50i1, 7.5' 0.05 - 290 : - 6.00 - 892 - 494 . 0.71  0.05 - -
\

. A1) water samples collected with teflon bafler. Deep samples (2 and 3)
collected thru center of hollow stem auger. All others collected thru
open boring.

Soil samples obtained using shelby tube sampler.

- Sampling and boring equipment deconned before and after each sample.

(-) "Dash® = Not Tested For

" - Barfum tests were performed incorrectly. Values shown represent samples
which were subsequently rerun.




TARLE (1-E-2
GM ARLINGTOM PAINF MIX SURVEY +

Analytical Resulty {rom Allied, SVL and WORC Lads
Concentration {ppm)

Date 1,0,0 Trie Benzo(gn 0ibroms- Seibyl-z (1505680 felchlar-
Saplga Sasels§  Toluess, Iyleny tr) Benzers MK MIRK £2) Shloroform |PA Mcatons P:tiensncos Pasiiolns !m.ls.n; "enuorane o1 apnpl.. (:):d:Carsre _shgoe_ o
12/8/86 Pit Seepage 344.00  18).00 - 6,054.00 - - - 1.812* - - . - - - . - . -

Water Gras
12/8/88 51,8080 4 1,00 1.00 - 100 . . - . . . . . . . . . .
12/0/86 $-1.501% 16° 1.0 1.00 . 1.00 - . - - . . . . - . . . . .
12/0/85 $-2.501) 4* 5.0  14.00 . .0 - - . - B . . - . - . . .
12/8/88 $-2,500) 16° 1.00 1.0 . 100 - - - .. . . . - . . . . .
1/9/80  1-5s11, 1* 00488 0§ - . . 0.0767 - - - . . . - - - . . .
150 1-soit, 8 0,383 L34 - - - 11100 - - . . . . -~ . - . . .
1987 L-uster, 8' 266 327 0. - . . - . . . . - B . . . .
110/87 1ASei), 10 2170 12,90 1809 1530 - 0.0638  0.0265 - - - - . - - . - - .
1710787 1A-Sob), 40 420 9ad 1.9 n00 - o.4250 o011y - - 0.012 - - - - . - . .
110/87 1ASeil, ¢ 20.6  )5.2 5.3 9 - . - - . . . . . . . . . .
13/87 23010, 20 168 9.8 1,584 - - $.0300 - - . - 048 0w 0.18 - . - - o.01°
19/87 25001, 6 0.0%4  0.307 - 0.0476 - . - - . . . - - . . . .
1710/87 2.uater, 29° 0.0237  0.028L - . - . oz - - . . . . - - - - 0.01
110/8) 3081, 2 0.263 - o.132 . - o.0489 o028 . . - . . - - . . . .
Y108 3-seil, 1.50 00921 0.0 - - - - . o0m . . - . . - . . - . .
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Review of organic results indicates the major presence of paint thinner
components and the minor presence of some additional organic compounds.
Highest concentrations of organics were found in the granular fill between 1
and 5 feet in depth. Organic levels in samples below 5 feet in depth
indicate that 1little of the organics has seeped down. As indicated
previously, the area is underlain by a 25-30 foot layer of shaley clay
situated over a layer of the Eagle Ford Shale. Groundwater was detected on
top of the Eagle Ford Shale at approximately 30 feet in depth. Review of
the analytical results for the groundwater samples taken at this depth
(Samples 2 and 3) indicates that virtually no contamination has occurred,
especially when the sampling methodology is taken into consideration (i.e.,
saT?;ed through a hollow stem auger rather than a fully developed monitoring
well).

Three (3) four-inch PVC groundwater monitoring/recovery wells were installed
at the site on March 3rd and 4th, 1987. Volatile organic analysis of
samples collected during the installation and pump testing of the wells
indicate that the organic contamination is still centered around the western
edge of the Paint Mix Building. Trace amounts (less than 50 ppb) of
organics were detected in the initial seepage water in Boring RW-8 (Well No.
2) but were not subsequently detected in samples collected after a 4 hour
pumping test.

Evaluation of the analytical and 'hydrogeological data was conducted to
obtain an estimate of the volume of contaminated groundwater. An estimate
of the minimum volume of water involved can be made assuming that the
perched water is contained outside of the Paint Mix Building foundation,
bounded by the access road to the north, loading dock to the south and by
the extent of pavement to the west. The total area involved would be
approximately 1600 ft¢ and could contain approximately 2,500 gallons of
contaminated 1iquid assuming a water layer thickness of 2 feet and a
water/soil capacity of 10%. A more conservative estimate can be made
assuming that the perched layer averages 3 feet in thickness and underlies
an area including the building and 50 feet of area on all sides. Under
these assumptions, a total volume of 100,000 gallons could be contained.
Should a large cavity be discovered under the building, the volume could be
greater. Assuming an average of 50 ppm of VOC's, total VOC's in the
groundwater could range from 1 1b. to 40 1bs.

Given that a plentiful supply of perched groundwater is available during
rainfall events, the total volume of contaminated wastewater will depend
upon the leachability of the organics from the soil. Concentrations of
perched organic contaminants have steadily decreased with time and could be
related to their high volatility and an increased change of dilution with
time.

Given that a groundwater recovery system may extract 0.3 to 1.0 gpm maximum
(assuming multiple wells) from the perched water layer with average VOC

levels of 50 mg/1 (total), the total VOC load to be treated would be

approximately 0.6 1bs/day, maximum.

F. SOURCES OF CONTAMINATION
No underground tanks nor underground paint thinner lines exist at the Paint
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Mix Building: Until the most recent spill, a building drain existed which
collected floor washings and drained them to the wastewater treatment
system. It is possible that this line could have collected paint thinner
from floor spills and leaked through loose joints. A1l floor drains have
been subsequently piugged and washings will have to be mopped or vacuumed up
in the future.

The primary source of the current contamination problem appears to be a
result of the spill which occurred just after the dock foundation excavation
was completed. The 1liquid spill collected in the excavation and flowed
through the old rail spur gravel seam into the perched layer. Impermeable
soils and possible void areas serve to contain a majority of the organic
contamination and slowly has been releasing the contaminants into the
perched water. )

Tests, conducted on the bulk paint thinner, indicate the following
composition:

Methyl Ethyl Ketone (MEK) 60% (weight)
Toluene 14%
Xylene 20%
Ethyl Benzene 6%

Review of the above constituents reveals that the composition of the thinner
is essentially identical to the major components in the contaminated
groundwater. The major difference, however, is 1in concentration and
relative distribution. For example, although MEK is a major component of
the thinner, only small quantities of MEK have been found in soil and
groundwater samples except for the 1initial seepage test which GM ran.
immediately after the spill cleanup. These low MEK results could be a
result of the high volatibility and solubility of MEK. A1l of the remaining
compounds are relatively insoluble in water and may tend to adhere to soil
more readily. All compounds are lighter than water and will float.

/

G. PATHWAYS OF MIGRATION

A survey of existing facilities around the Paint Mix Building was conducted
to determine potential sources of contamination and to identify potential
pathways of migration. Potential pathway areas identified include:

- Drain and waste pipeline gravel bedding
- Railroad spur gravel bedding
- Building foundations

1. Drain and Waste Pipe Bedding

Two pipelines are situated in the zone of contaminated perched
water. A 12-inch VCP industrial waste (IW) pipeline in a S-N
direction runs approximately 15 feet to the west of the Paint Mix
Building west ramp. The IW pipeline continues to the north
approximately 130 feet at a.depth of approximately 2-3 feet below
ground level (EL 599) and empties into a grit separator and pump
station which transfers the wastewater to the industrial wastewater
treatment plant.
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Although samples have been obtained near the IW pipeline, no
specific samples of the pipe bedding have been collected.

The second pipeline in the contaminated zone is the aforementioned
Paint Mix Building drain line. The drain line has been plugged and
left in place. The line runs from the location of Boring No. 18
due west to the IW line at an elevation of approximately 599 above
MSL.

Soil samples collected from Boring No. 18 did not indicate the
presence of any major spill from the piping at the upper end.
Samples have not been collected at the lower end.

Railroad Spur Gravel Bedding

As mentioned previously, remanents of an old railroad spur bed were
left in the ground after removal of the rail and ties. The gravel
bed has been observed to be a highly saturated water area and the
rail bed has been used previously to direct stormwater to the
north. Thus, the rail bedding would appear to be a good pathway
for contaminant travel. However, samples obtained in the-rail bed
(including the most recent samples) north of the Paint Mix Building
have not shown any significant contamination.

Review of groundwater elevations measured recently indicate that
perched water flow, if any, may be in a southerly direction and
therefore would account for the non-contamination of the northern
area. Since the old rail bed terminated at the Paint Mix Building,
the old gravel bed is not expected to be a major pathway of
contaminants. -However, a monitoring well has been placed in the
north gravel bed and will be used to check for movement.

Building Foundations

The Paint Mix Building foundation is a spread footing with a 3 to 4
feet thick grade beam around the perimeter of the building. The
compacted subgrade for this foundation could serve to permit
migration of contaminants around the building but would also
contain the contaminants around the grade beam because of the dense
clay layer under the plant.

Samples have been obtained around the perimeter of the Paint Mix
Building but not directly adjacent to the grade beam. Additional
sampling will be conducted, once a significant portion of the
perched water has been removed, to detect possible contamination.

OBJECTIVES OF INTERIM REMEDIAL ACTION PLAN

The Texas Water Commission (TWC) requested in their February 10, 1987
letter, that GM prepare a remedial action plan. As indicated in the letter,
a comprehensive remedial action plan was requested which addressed the
following:
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Characterization of the contamination
Extent of contamination

Possible migration pathways

Effect, if any, on groundwater in the area
. Proposed cleanup activities.

T W N —
- . . L ]

Due to the low EP-Toxicity inorganic results, remediation is proposed only
for the removal of volatile organic compounds (VOC's). Since a contaminated
perched layer of water exists under or around the Paint Mix Building,
additional contamination or spreading of the contaminants is Tlikely to
occur. Until a significant majority of the mobile VOC's can be removed,
remediation of existing contaminated soil cannot begin. Therefore, the
primary objective of this interim remedial action plan is to implement a

‘perched water layer remediation plan to immediately begin to remove the

threat of continued spread of the contaminants. Once the perched layer
contamination has dropped to acceptable levels, then a second remedial
action plan will be implemented to address any remaining contamination.

Until the contaminated perched layer is removed, a final determination of
the extent of soil contamination cannot be made since the VOC levels could
be increased by the mobility of the contaminant. Once accurate soil VOC
+ata is obtained, a second phase remedial action plan will be developed to
address the remaining contaminants.

" As indicated previously, potential pathways of migration, which have not

been fully evaluated, include the industrial waste pipeline bedding
material, building drain line bedding material and building foundation.
Additional testing will be conducted during the interim remedial action
phase to determine the extent, if any, of migration. Results of these
investigations will be submitted to the TWC along with one of the Monthly
Interim Plan Status Reports.

Remediation of the contaminated perched water layer is proposed to be
completed using a french drain system located immediately north of the west
loading dock to withdraw water at a rate of approximately 0.5 to 1.0 gpm.
Total VOC load removed is anticipated to be less than 1 1b. per day.
Treatment of groundwater may be required for a minimum of one month to as
long as six months depending upon the amount of soil VOC's which may leach
with groundwater movement. Recharging of the perched water layer is
expected to occur from stormwater runoff entering the railroad bed.
However, should yields decrease before VOC contaminants have been
eliminated, artificial recharging may be considered. :

Perched water will be continuously removed until Phase II Remedial Action
Plan has been completed. Treatment of groundwater will continue until
groundwater VOC levels, as measured in the recovery well, are at or below
the recommended maximum contaminant level (RMCL) proposed in the Safe
Drinking Water Act (SDWA) Amendments of 1986. Groundwater treatment. will
continue for a period of one month to demonstrate compliance with the
RMCL's. The following RMCL's will be used:

Constituent ' Proposed RMCL (mg/1)
Ethylbenzene . 0.68
Toluene 2.00
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Xylene 0.44

Methy] ethyl ketone (MEK) has been exempted by the SDWA Amendments. Since
MEK is less toxic than all of the above contaminants, a limit of 2.0 mg/1 is
proposed for MEK (ACGIH, 1985)

Contaminated groundwater will be treated in an air stripping system as
discussed in the following sections. Effluent levels from the air stripper
will be designed to be below the RMCL limits discussed above. Effluent from
the air stripper will be sent to the industrial wastewater pretreatment
system for treatment and disposal. Total VOC emissions expected from this
system are anticipated to be less than 1 1b. per day.

Monitoring will be conducted on the recovery well (french drain sump) and on
the discharge to the industrial wastewater pretreatment-system. VOC samples
will be collected on a weekly basis during the first two months, biweekly
during the second two months and monthly thereafter. Samples will be
collected using a teflon bailer after bailing the well a minimum of one well
volume. Each sample will be subjected to a complete VOC scan. Results of
$11 sampling will be summarized in a monthly report and submitted to the TWC
or review.

Once groundwater contaminant levels. have been lowered to acceptable levels,
additional soil sampling will be conducted to identify soils in the area
which may contain contaminants. Sampling results will be summarized and a
remedial action plan submitted for approval to the TWC within 60 days of
completion of the interim action plan.

III. SCREENING AND ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

A. General

Available technology for removal of VOC contaminants in water can be
categorized in two general categories: those that destroy the VOC's in the
water and those that simply remove them from the water. Based on flow rates
~and contamination levels, the general type of treatment to be utilized can
be selected. As a rule, if flow rates are high (several hundred gpm) and
VOC concentrations are low (less than 10 mg/1), the VOC removal processes
~are usually more economical and practical. Whereas, the VOC destruction

processes are applicable when flow rates are low and VOC concentrations are
high. Another alternative to removal and destruction is the containment of
the contamination/pollution at the affected site.

A summary of remedial action techniques, associated with the three general
categories described above, and which can be identified as applicable to
control and/or remediation of contaminated groundwater, are presented in
Table III-A-1.

In evaluating the appropriate remedial action technologies, emphasis was
placed on those technologies capable of meeting the objectives and goals of
the interim remedial action plan. As previously mentioned, the interim
remedial goal is to remove and contain the majority of the mobile volatile
organic compounds found at the contaminated site. Therefore, three
technologies associated with the destruction and removal processes were
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SUMMARY OF AVAILABLE REMEDIAL ACTION TECHNOLOGIES FO

A

iouLE T11-A-1

R CONTAMINATED GROUNDWATER

Technology

Containment
(Impermeable Barriers)

-= grout curtain

- slurry wall
- sheet piling

(Hydrodynamic Control)

Groundwater Pumping

Functions

Upgradient from or around sites,
diverts uncontaminated ground-
water flow away from wastes.
Downslope or around sites,
contains/collects contaminated
groundwater to limit extent of
aquifer pollution or protect
off-site wells.

Contains or recovers the plume
within the radius of influence of
an extraction well. Creates a
hydraulic barrier to groundwater
flow. Allows water within the
plume to be pumped, treated, and
pumped back into the aquifer or
discharged to a surface body.

Plume containment and/or cleanup
through pumping which effectively
reverses or stops the advancement
of the contaminant front. Combines
containment with cleanup of
affected portion of aquifer. May
be combined with recharge

Applications/Restrictions

A11 land disposal sites and surface
impoundments with groundwater con-
tamination; requires expensive pre-
construction geotechnical evalua-
tion, limited to bedrock depths of
under 60 feet. Compatibility of
wastes with grouts and, to a lesser
extent, slurry walls has not been
fully tested. Grouts not suitable
to poorly permeable soils.

Applicable to containment of plumes
where the boundaries of contamina-

tion are well defined. Changes in

plume volume and site characteris-

tics result in costly and frequent

monitoring.

Applicable to sites underlain by
permeable, coarse-grained deposits.
No guarantee that the approach will
intercept entire plume of contamin-
ated water. Systems are flexible
and can be readily adjusted to
account for changes in the plume.



Technology

Biological
Treatment

-+ Physical Treatment
(Air Stripping)

(Activated Carbon)

+ Bioreclamation

Chemical Treatment

TABLE III-A-1 (Continued)

Functions

Destroys certain groundwater
contaminants through
bacterial activity.

Transfer of volatile

organics from the water to

air through aeration, resulting
in treated water with very low
VOC concentrations.

Applicable to removal of high
molecular weight organics,
insoluble or nonionized organics.
Limited in practice to wastes with
less than 10,000 ppm organics.

Bacterial degradation/removal

of petrochemical contaminants and
other organics as groundwater is
recycled between pump stations.

Chemical agents commonly used to
oxidize, or destroy, organic
compounds include chlorine,
chlorine dioxide, sodium hypo-
chlorite, hydrogen peroxide,

ozone and potassium permagnate.

In some cases UV light -exposure

is utilized to catalyze the
oxidation reaction between the VOC
and hydrogen peroxide or ozone.

Applications/Restrictions

Applicable to treatment of
contaminated groundwater containing
higher levels of organics. May be
susceptible to shock loads. Not
well suited to low or intermittent
flow applications.

Applicable to treatment of
contaminated waters containing
varying degrees of volatile
organics. Capable of removing
over 99% of volat’le organics
from contaminated groundwater.

Adsorption of groundwater contamin-
ants which involves contacting
groundwater with carbon, which
selectively adsorbs hazardous
materials by physical and/or
chemical forces.

Not effective for groundwater con-
taminated by heavy metals, certain
chlorinated organics, or other non-
biodegradables; short-term treat-
ment only; may be very costly.

Most of the chemical agents do not
have sufficient oxidizing power to
totally destroy most of the
important VOC's in a reasonable
period of time.




Technology

Thermal Oxidation

TABLE III-A-1 (Continued)

Functiors

Virtually all organic compounds
can be destroyed if sufficient
heat is applied for a long enough
period of time. This type of

destruction is usually accomplished

in an incinerator where both wate
and the end products of the VOC
destruction end up being exhauste
into the atmosphere as gas and
vapor.

T

d

—
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App]ications/Restrictions

For typical applications, the cost
of incinerating VOC contaminated
water is prohibitive. Another
alternative to incineration is wet
air oxidation, however, this method
can be highly corrosive and require
equipment with e:atic materials.




considered the most attractive. The technologies selected for further
evaluation were a) biological treatment, b) air stripping, and c) carbon
adsorption.

B. Description of Selected Remedial Action Technologies

1.

Biological Treatment

It is well established that bacteria will destroy many organic
compounds. This is the basis of most municipal and many industrial
wastewater treatment plants.

For biological treatment to work effectively, there must be a
sufficient supply of organic compounds in the water to support a

- population of bacteria. This generally restricts biological

treatment to applications where the total organic concentration is
greater than about 50 mg/1. Biological treatment of water with low
concentrations of VOC's as the only organic content would be very
difficult because of problems with process control, possible
inhibitory effects, and problems with developing a suitable
biological culture. Treatment of VOC's combined with other organic
wastes, as in publicly owned treatment works, may be preferable.

Organic compounds vary widely in their biodegradability. Many
VOC's are slowly biodegraded, yet substantial removals are reported
in POTW's using biological treatment. Most of the removal probably
occurs from stripping of the VOC's into the air and from adsorption
on the surface of the biological cells, rather than from actual
degradation.

Two methods of biological treatment that may be utilized in
treatment of contaminated groundwaters are the activated s]udge
process and trickling filters.

The activated-sludge process has the capability of converting
essentially all influent soluble organic matter to solids. The air
activated sludge process has proven effective in the treatment of
industrial wastewaters containing high concentrations of organics.
Industrial wastewaters from refineries and coke plants,
pharmaceutical operations, PVC manufacturing plants, and food
processing wastes have been successfully treated with the activated
sludge process. Activated sludge is a possible alternative for
clean-up of contaminated groundwaters, - especially if the
contaminant concentrations are high.

Trickling filters are currently used in conjunction with other
treatment methods to treat wastewaters from refineries,
pharmaceuticals, pulp and paper mills, etc. Trickling filters are
well suited to treatment of low flow waste streams and are usually
used as roughing filters to reduce organic 1loads to a level
suitable for activated sludge treatment. Because of the short
hydraulic residence time on the filter material, biodegradation
along the filter media is generally insufficient to act as the sole
means of biological treatment. By placing a trickling filter in
sequence with activated sludge treatment, the filters are used to
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even out loading variations while the activated sludge achieves the
high removal efficiencies needed.

Air Stripping Technology

VOC's get their name from their common tendency to vaporize into
air. This tendency makes the air stripping process very
attractive.

Air stripping relies on achieving an equilibrium between volatile
organic compounds (VOC) in water and air. Air stripping is most
economically performed in a device called a pack tower. Figure
ITI-B-1 shows a conceptual flow diagram of a packed tower. VOC
contaminated water is pumped to the top of the tower where it is
distributed over a bed of irregularly shaped plastic pieces
(packing) approximately one to three inches in diameter. Air is
blown into the bottom of the tower. As the liquid trickles down,
it is constantly in contact with the air rising up through the
packing. The degree of effectiveness of a packed tower to strip a
VOC is dependent on the strippability of the compound and design of
the tower. The mathematical model describing VOC mass transfer
from water to air is the packing height equals the number of
transfer units times the height of the transfer unit, or:

Z = (NTU) (HTU)

where: Z = packing height :
NTU = number of transfer units
HTU = height of a transfer unit

NTU and HTU factors are determined by Henry's Law Constants for
each VOC, ambient pressure, liquid loading rate, air loading rate,
temperature, diffusion coefficients, and media coefficients (Kya).

Henry's Law Constants for each VOC describe each compound's
equilibrium partial pressure concentration 1in air to that
compound's concentration in the water. Typically, the higher the
Henry's Law Constant, the more easily is the compound stripped.
Table III-B-1 1lists the Henry's Law Constants for many commonly
encountered contaminants including the primary compounds of concern
at the GM site. ‘

Pilot scale testing has shown that compounds with Henry's Constants
greater than 50 at 200C are relatively easy to strip. Review of
the Henry's Constants for the three primary VOC compounds of
concern indicate that each compound will be relatively easy to
strip (Henry's Constants greater than 50). Stripping of methyl
ethyl ketone is more difficult (Henry's Constant = 0.5) than the
other compounds. Pilot tesing has shown that substantial removals
(85% or greater ) of methyl ethyl ketone can be attained by
preheating the groundwater to 1600-1800F prior to stripping.

As temperature increases, so does the Henry's Law Constant (also
referred to as a partition constant). Therefore, a Henry's Law
Constant is referred to at a specific temperature. Kavanaugh and
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TABLE III-B-1

HENRY'S CONSTANTS FOR SELECTED COMPOUNDS

(209C unless otherwise noted)

Compound Formula . Henry's Constant (atm)
Vinyl Chloride® CHaCHC1 3.55 x 103
Oxygen 0s 4.3 x 10
Nitrogen Ny 8.6 x 104
Methane CHg 3.8 x 104
Ozone N 03 3.9 x 103
Toxaphene 3.5 x 103
Carbon Dioxide (M1 )) 1.51 x 10
Carbon Tetrachlor1ge CClg 1.29 x 1g3
Tetrachlorethylene C2Clg 1.1 x 10
Trichlorethylene CCHC13 5.5 x 102
Hydrogen Sulfide HoS 5.15 x 192
Chioromethane® CH3C1 4.8 x 10¢ 1,1,1
Trichloroethane CCH3C13 4.0 x 102 Easy
Toluene . CgHsCH3 3.4 x 102 ,(2590)  to
1,2,4 Trimethylbenzene CeH3(CH3)3 3.53 x (25°C) Strip
Ethylbenzene CgHio 3.5 x 10 " ~
Xylene CgH1p 2.55 x 102
Benzene* CeHe 2.4 x 102
1,4 Dichlorobenzene® CeHaCl2 1.9 x 102
Chloroform CHCl3 1.7 x 102
1,2 Dichloroethane® CH3CHC12 61
1,1,2 Trichloroethane CCH3Cl13 43
Sulfide Djoxide S0z 38 Difficult
Bromoform” CHBr3 35 to
Ammonia NH3 0.76 Strip
Methyl Ethyl Ketone C40Hg 0.5
Pentach]grophenol Ce(OH)C1g 0.12
Dieldrin 0.0094

* Computed from water solubility data and partial pressure of pure liquid at

specified temperature.

. **Estimated from vapor pressure and solubility data
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Trussel in a paper titled "Design of Aeration Towers to Strip
Volatile Contaminants from Drinking Water" showed a typical
partition constant - temperature vrelationship for various
compounds, with known relationships shown as solid 1lines and
projected relationships shown as dashed lines. These relationships
are shown in Figure III-B-2 and illustrate the direct relationship
of Henry's Constants and temperature.

Design models for countercurrent air stripping towers at low
concentrations of VOC's have been extensively described in the
literature. However, most systems design criteria are typically
developed based upon pilot scale testing. Design parameters which
have to be selected include:

Height and diameter of tower
Type of packing

Packing depth

Water and air flow rates.

For a given percent removal, a multitude of choices exists between packing
depth and air/water ratio, until a flooding condition is approached.
Although most efficient operation occurs at 90-95% of flooding, this point
is unstable, and minor fouling can cause flooding. The flooding limit at a
high molar air/water ratio depends on a manufacturer's specific packing
design, and may be in the 500:1 to 700:1 range. At the higher ratio, a
shorter depth of packing may be used, but the air pressure drop, and
associated energy blower costs, will rise. Generally, for small air
stripper units, optimum hydraulic loading rates would be 15 gpm/ft2 and
optimum air/water ratio would be 150 to 200:1.
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Volatile organic compounds can be stripped by mechanical systems other than
countercurrent packed towers, although the 1latter is the most common
technique. Other types include diffused aeration (where air is bubbled into
contact basins), coke tray aerators (where water trickles down over many
trays and the coke in the trays provides a large surface area and biological
growth media), and cross flow towers (where air is pulled horizontally
across the packing). Although some advantages for these other units exist,
such as lower construction and operation cost and Tlower sensitivity to
fouling, countercurrent towers are used due to their higher air to water
ratio design limits, which is the design key to removal of trace volatile
organic compounds from water.

Practical gquidelines for countercurrent packed tower design includes not
only a technically correct process design, but also good structural and
operation and maintenance considerations. Waters may be encountered that
have differing degrees of corrosivity, aggressiveness or desposition
tendencies, iron or managanese which may cause fouling, or concentrations of
solvents which may cause degradation of tower components. For example, one
manufacturer's tray type aerator internals has a standard spacing of 6
inches, although treatment efficiencies can be enhanced by spacings of 2, 3,
or 4 inches. However, they recommend not using tray type internals if iron
concentrations exceed 0.5 mg/1. This number may be modified by evaluation
of the aggressiveness of the water chemistry.

Various types of internal packings are available, including an expanded
flattened aluminum mesh, redwoods slats supported by redwood spacers, PVC
slats on stainless steel wire grids, triangular PVC slats, corrugated PVC in
stack§d or formed modules, and loose fill (usually polypropylene pall
rings).

A typical subjective ranking of aerator internal components, 1listing
relative efficiency, cost, and plugging tendencies is shown below, with the
lower number representing higher efficiency, lower cost, and. lower tendency
for plugging.

TABLE III-B-2
RELATIVE RANKING OF AERATOR INTERNAL COMPONENTS

Type of Internals Efficiency Cost Plugging
Ranking Ranking Factor

Pall Rings 1 6 6
MC-47 2 5 5 .
Redwood Tays 3 2 . 3

Flat PVC Slats 4 3 2
Triangular PVC Slats 4 4 1
Aluminum Mesh 5 - 1 4
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Carbon Adsorption Technology

Granular activated carbon and some synthetic resin materials have an
ability to adsorb numerous volatile organic compounds according to a
Freundlich equation of the form.

X/M =K cg L/n
where: X = Cq - Cg¢, or amount of compound adsorbed for a
given volume of solution
M = Mass of activated carbon
Co= initial mass of contaminant 1in untreated

solution :
Cs= the mass of contaminant after contacting
carbon in the treated solution

The data for adsorption characteristics of a given compound is usually
fitted to a logarithmic form of the above equation as follows:

log X/M = log K + 1/n log Cf

where K is the X/M intercept for the isotherm plot at C¢ = 1, and 1/n
is the slope of the line when the equation is plotted on 1ogar1thm1c

paper.

Design cr1ter1a for carbon contactors include surface loading (usually
2 to 7 gpm/ft ), and a contact time between 10-60 minutes. Units are
either configured in parallel or series configuration, with harder to
remove contaminants (those with lower adsorption capacities) treated in
series configuration.

Mechanisms behind the adsorption characteristics of organics on carbon
include film diffusion, fluid phase port diffusion, internal surface
diffusion, reaction with the solid surface, surface area, nature of the
adsorbate, pH, temperature, interference from mixed solutes, and the
nature of absorbant.

Pilot testing is often used to determine breakthrough, or the point
where the mixture of organics has used up the adsorption capacity of
the GAC. Unlike air stripping, where each contaminant's partial
pressure allows stripping of that component relatively independently
from other volatile chemicals, carbon adsorption sites are relatively
fixed and each contaminant competes for adsorption with other
compounds. Testing should include an evaluation of the fouling
tendency for water in the beds from chemicals such as iron or
manganese. Sequestering agents can be added to reduce those
tendencies. A typical carbon bed used in emergency response or short
term or long term water cleanups may consist of a unit 5 feet wide by 7
feet high by 16 feet long containing 5000 to 10,000 pounds carbon
trea§1ng 90 to 250 gpm based on a 15 minute EBCT (empty bed contact
time

Granular activated carbon contactor units have also been used to remove
airborne volatile compounds resulting from air stripping units. The
air flow is often heated to enhance recovery by as much as 4 to 5 times
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compared to an unheated air flow. Combinations of air stripping and
liquid phase carbon adsorption technologies for sites have also been
used cost effectively.

C. Screening of Applicable Technologies

Developing a remedial action plan involves careful consideration and
evaluation of available technologies to develop alternatives. The purpose
of this screening process is to evaluate the selected remedial action
technologies on the basis of technical feasibility, performance,
maintenance, service life and cost criteria and to select an alternative or
combination of alternatives for preliminary design and implementation.

In this section, the selected remedial action technologies are evaluated
with respect to site characteristics, and preliminary recommendations made
for site clean-up. Although several technologies are available, many could
be eliminated.

In comparing remedial technologies as they might apply to the General Motors
site specific data, a subjective analysis was performed. Each technique was
rated and ranked into a relative order on the basis of engineering
feasibility, effectiveness, maintenance, service life and cost. In this
step, certain remedial technologies were excluded because of infeasibility,
while others were singled out as most appropriate. The level of detail
developed to facilitate these evaluations is sufficient only to identify
comparative or relative, not absolute, differences among alternatives. A
subjective comparison of these remedial alternatives and how they can be
$pp}iegl;x% ghe General Motor's site has been summarized and presented in
able -B-3.

TABLE III-B-3
COMPARISON OF REMEDIAL TECHNOLOGIES

Technical Service

Technology  Feasibility Performance Maintenance Life  Cost Total
Biological ,

Treatment .10 5 8 5 8 34
Air ) . _

Stripping . 2 1 4 4 3 14
Carbon

Adsorption 4 5 5 4 4 22

Evaluation based on a numerical scale of 1 to 10, where a value of 1 is best
and a value of 10 being unacceptable.
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Biological Treatment

Biological treatment processes such as activated sludge and trickling
filters require sufficient water and organics to support the biological
community around which the processes are developed. Based on the limited
flow rate of the withdrawal well(s) and the minor concentration of the
organics in the water, this particular treatment process is considered
technically unfeasible for the removal of the volatile organics from the
groundwater pumped at the GM site. In addition, the cost to lease and
operate a package treament plant would be expensive in comparison to the
quantity of water treated.

Air Stripping

Pack tower aeration is considered Best Treatment Generally Available (BTGA)
by the EPA for VOC's.

Packed Tower Aeration is considered BTGA because:

1. It can achieve high levels (99%) or more of VOC's removal under all
anticipated conditions.

2. Its application is not 1limited by climati¢ conditions such as
temperature or geographic conditions such as space.

3. It is compatible with other forms of water treatment.

4, It may be installed either at the well head or in a central treatment
plant.

5. Technologies are available to handle any side effects (e.g., air
poliution or increased corrosivity).

6. The equipment is commercially available and typical of that used by the
water industry.

7. It can be designed for economical life.
8. It is reasonably affordable by large public water systems, and

9. It has been successfully applied to the removal of VOC's in full-scale
plants in the U.S.

The air stripping process is not limited as much by flow rate as the
biological treatment process. Most of the VOC's to be removed from the
contaminated water at GM have comparatively high Henry Constants.
Therefore, the volatility of these compounds is high and will have a natural
tendency to migrate from water to the air. Because of this tendency to
readily volatilize, use of aeration treatment systems, such as packed
towers, are the most cost effective. In addition, packed towers are capable
of attaining excellent removal efficiencies. Removal efficiencies up to 99%
are not uncommon.
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Carbon Adsorption

Although capital costs for carbon adsorption processes can be competitive
with other forms of treatment with respect to removal efficiences, operating
costs are wusually high. Operating costs are directly related to the
reactivation or replacement of spent carbon. Carbon filters have achieved
excellent results in the past on the types of organic compounds found in the
groundwater at the GM site. Removal efficiencies can be as high as 99%,
which is similar to air stripping.

D. Recommended Remedial Alternative

Based on the criteria used to evaluate the remedial action alternatives (see
Table III-B-3), air stripping (packed column) has been selected as the most
applicable technology for the interim remediation at the General Motor's
site. Groundwater pumping in conjunction with air stripping will accomplish
the objectives of the interim remediation program which 1is to remove
contaminated groundwater and treat the groundwater to very low VOC levels.
Groundwater treatment will continue until the in-situ groundwater VOC levels
are at or below the recommended maximum contaminant levels (RMCL's) proposed
in the Safe Drinking Water Act (SOWA) Amendments of 1986. Without having
pilot test data to determine mass transfer coefficients, etc. for the
various VOC's that need to be removed, detail design calculations can not be
made at this time. However, in discussions with various suppliers of packed
tower equipment, it is safe to assume that one of the smaller standard size
units will be able to achieve the remedial action objectives established in
this report. A typical packed tower unit, which would be appropriate for

.this cleanup situation, would be 10-inches in diameter, 23 feet tall, with

15 feet of packing, such as 2-inch Jaeger tripack (polyproplyene) or
equivalent, and designed to handle up to 8 gpm. The unit would have an
orifice distributor tray, a demister mat, and a 1 to 2 horsepower (150 to
250 cfm) blower.

The proposed air stripping system would be sized to remove VOC's to below
the proposed RMCL level. VOC emissions are anticipated to be approximately
1 1b/day or 1less.

Due to .the small amount of water which can be removed on a daily basis
(maximum of 1440 gallon/day) it is anticipated that the contaminated water
could be either combined with makeup water and treated as it is pumped or
accumulated in a storage vessel (holding tank) and batch treated when there
is sufficient water to operate -the tower. The advantage to having small
quantities of water to treat is the water can be recycled through the air
stripping device until adequate removals of the VOC's are attained.

IV GROUNDWATER TREATMENT SYSTEM DESIGN

A. General

Based wupon discussions presented in Section III, air stripping is
recommended as the groundwater VOC remediation technology. The groundwater
treatment system is proposed to be located immediately north of the Paint

Mix Building in an area adjacent to the site industrial waste pump station
(refer to Figure IV-A-1).
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The groundwater recovery and treatment system will be composed of the
following major items:

- French drain recovery system with centralized sump and sump pump.

- Air stripping column with 75 gallon holding tank and
recirculation pump.

- Associated piping, valving, electr1ca] and controls.

Discharge of the air stripping system will be routed to the site industrial
wastewater pump station for transfer to the industrial pretreatment plant
for additional treatment. Provisions will be made to allow for air stripper
system effluent sampling.

B. System Design

A conceptual diagram of the proposed air stripping system is presented in
Figure IV-B-1.

Collection of perched groundwater will be accomplished by constructing a 3
ft. W x 4 ft. D x 10 ft. L french drain in an area near Wall No. 1 (refer to
Figure IV-A-1). Perched water will be pumped from a collection sump to the
air stripper by a 1/2" air operated diaphragm pump through a 1 inch PVC
transfer line which will be routed to the air stripper over an existing
conduit rack.

Underflow from the air stripping column will gravity drain to a 75 gallon
holding tank located on the grit separator grating level. A majority of the
water will be returned to the air stripper by a sump pump. Return flow will
be regulated by a valve and monitored by a rotameter. Excess flow will
gravity drain to the site industrial pump station sump for transfer to the
industrial wastewater pretreatment plant.

v SCHEDULING
A. General

As previously indicated in Section II-H, remediation of the Paint Mix VOC
problem will be completed in two phases. Activities scheduled for the first
phase are geared towards remediation of perched water layer VOC's. Second
phase remediation activities will address all remaining VOC contaminants. A
second phase remediation plan will be developed and submitted once the first
phase has been completed.

‘B. Milestones

The following schedule presents an overview of key activities and
milestones:
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